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@ Imidasole, triasole and tetrasole derivatives. 




A dass of substituted imidazole, triazole and tetrazde derivatives are selective agonists of 5-HTrllke 
ieceptore and are therefbie useful in ttie treatment of clinical oonditfcms, in parttoular migndne and 
associated dispidere. for which a selective agonist of these receptore is indicated. 
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The present invention relates to a class of substituted imidazole, triazole and tetrazole derivatives whidi 
act on S-iiydnuqrtryptamine (5-H7) receptors, being selective agonists of socalied 'S-HTHilte- receptois. They 
are therefore useful in the treatment of dinical conditions lor which a selective agonist of these receptore is 
indicated. 

5 S4n'rlil(e receptor agonists which exhibit selective vasoconstrictor activity have recently been described 
as being of use in the treabnent of migraine (see, for example, A. Doenicke etal. . The Lancet 1988. Vol. 1. 
1309-1 1). The compounds of the present invention, being selective 5-HT,-llce receptor agonists, are aoooid^ 
ingly of particular use in the treatment of migraine and associated conditions, e.g. cluster headache, chronic 
paroxysmal hemicrenia. headache associated with vascular disorders, tension headache and paediatric mio- 

10 laine. 

EP-A-0313397 describes a class of tryptamine derivatives substitutsd by a five^nembered heteroaliphatic 
ling, which are stated to be specific to a particulartype of "S-HTHike" receptor and thus to be effecth« therapeu- 
tic agents for the treatment of dinical conditions, particulariy migraine, requirii^ this activity. However. EP-A- 
031 3397 neither disdoses nor suggests the imidazole, triazole and tetrazde derivatives provMed by ttie present 
IS invention. 

The present invention provides a compound of fomiula I, or a salt or prodrug tiiereofc 
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(I) 

30 Wherein the broken drde represents two non-adjacent double bonds in any position in ttiefiveHnembered ring: 
two. ttiree or four of V. W. X. Y and Z represent nitrogen and the remainder represent cartwn provided 
tfiat, when twoof V. W. X, Y and Z represent nitrogen and the remainder represent cartwn, tiien die said nitrogen 
atoms are in non-adjacent positions wittiin ttie five-membered ring; 

A' represents hydrogen, hydrocartwn, a heterocyd tegroup. halogen, cyano. trilluonmethyl. -0R«. -SR« 
85 -NR«IV,.NIWX)R>'.4fl*C02Ry.4««S02R».or.M?«C^ 

A2 represents a non-bonded electron pair when four of V. W. X Y and Z represent nitrogen and the otiier 
represents cartwn; or, when two or three of V, W. X. Y and Z represent nitrogen and the remainder represent 
cartxMi. A2 represents hydrogen, hydrocartxm. a heterocydic group, halogen, <wano, trifluoromettiyl. -OR" - 
8R», .NR»Ry. .NR«CORy, -NR^COzR^, -NRxSOjRy, or -NR»CTNR«Ry; 
40 E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

F represents a group of (btmula 




80 U represents nitrogen or C-f^; 

B repraeents o)^gen, sulphur or N-R^ 

R> represents •CHa.CHR^.NR^R^ or a group of fomiula 
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in which the broken line represents an optional chemical bond; 

R2, R3. R\ R6, R6 and independently represent hydrogen orCi^ all^; 

and Ry independently represent hydrogen, hydrocartxm or a heterocyclic group, or R« and together 
represent a alkylene group; 

represents hydrogen, hydrocart>on or a heterocyclic group; 
T riepresents oxygen, siriphur or a group of fbnnula =44.6; and 
G represents hydrocart>on, a heterocyclic group or an electron-withdrawing gipup. 
The present invention also provides compounds of formula I above wherein three orfiour of V, W, X Y and 
Z represent nitrogen and the remainder repment cart>on; 

represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and the other 
represents carbon; or, when three of V, W, X, Y and Z represent nitrogen and the remainder represent carbon, 
A2 represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trffluoromethyl, -0R\ -SR>(, - 
NR^W, ^RxcORy, ^HRCOJRy, -NI^OzRy, or -NR^NRxRX; and 
A\ E, F, Rx, Ry, and T are as defined above. 
For use in medidne, the salts of the compounds of formula I will be non-toxic pharmaceutically aooeptable 
salts. Other salts may, however, be useful in the preparation of the compounds according to the invention or 
of their non-toxic pharmaceutically acceptable salts. Suitable phanraceuttcally acceptable salts of the conr>- 
pounds of this invention include add addition salts which may, for example, be fomted by mbdng a adution of 
the compound according to the invention vifith a adution of a phamiaceutlcaliy acceptable non-toxic acid such 
as hydrochloric acid, fumaric add, maleic acid, sucdnic acid, acetic add, benzoic add, oxalic add, citric add, 
tarteric add, carbonic acU or phosphoric add. Furthermore, where the opmpouiida of the invention carry an 
addle moiety, suitable phamiaoeutlcally acceptable salts thereof may Indude alkali metal salts, e.g. sodium or 
potassium salts; alkaline earth nietal salts, e.g. calcium or magnesium salts; and salts fbmied with suitable 
organic ligands, e.g. quaternary ammonium salts. 

The term "hydrocart)on" as used herein indudes straight-chained, branched and cydic groups containing 
up to 18 carton atoms, suitably up to 1 5 cart)on atoms, and convenienfly up to 12 cart>on atoms. Suitable hyd- 
iocart>on groups indude alkyi, Ca^ alkenyl, alkynyl, Ca.7 cydoalkyi, 0^7 cydoalkyKCi^alkyl, aryl and 
aryl(Ci.«}alkyl. 

The expression "a heterocydic group" as used herein indudes cydk: groups containing up to 18 cartx>n 
atoms and at least one heteroatom preferably selected from oxygen, nitrogen and sulphur. The heterocydic 
group suitably contains up to 1 5 carbon atoms and conveniently up to 12 carbon atoms, and is preferably linked 
through cart)on. Examples of suitable heterocydic groups indude C3.7 heterocydoalkyi, C8.7 heterocydoal- 
kyl(C|^lkyl, heteroaryl and hetBroaryl(Ct.e)all^ grou^^ 

Suitable alkyl groups indude sbaight-chained and branched alkyl groups containing from 1 to 6 cartx>n 
atoms. Typical examples indude methyl and ethyl groups, and straight-chained or branched propyl and butyl 
groups. Particular all^ groups are nwthyl, ethyl and t-bu^. 

Suitable alkenyl groups Indude straight-chained and branched alkenyl groups containing from 2 to 6 carbon 
atoms. Typical examples indude vinyl and allyl groups. 

Suitable alkynyl groups indude straight-chained and branched alkynyl groups containing from 2 to 6 carbon 
atoms. Typical examples indude ethynyl and propargyi groups. 

Suitable cydoalkyi groups indude groups containing from 3 to 7 cart)on atoms. Particular cydoalkyi groups 
are cydopropyl and cydohexyl. 

A particular aryl group is phenyl. 

Partteular aryKCi^alkyl groups Indude benzyl, phenethyl and phenylpropyl. 

Suitable heterocydoalkyi groups indude azetidinyl, pynolMyl, piperidyl, piperazlnyl and morphdinyl 
groups. 

Suitable heteroaryl groups indude pyridyl, quindyl, isoquindyl, pyridazlnyl, pyrimidinyl, pyrazlnyl, pyranyl, 
furyl, benzofuryl, dibenzofuryl, thienyl, benzthienyl, imklazolyl, oxadisBdyl and thiadiazdyl groups. 
Partk»jlar heteroaryl(Ci^kyl groups indude pyridylnrwthyl and pyrulnylmethyl. 
The hydrocartx>n and heterocydic groups nay in turn be optionally sut>stitutBd by one or more groups 
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selected from alkyi. adamantyl. phenyl, halogen, C^, haloaikyt. C,^ anHnoalkyl, bffluoromethyl. hydroxy. 
Cve alkoxy. aiyloxy. keto, C,_3 alkylenedloxy. nitro. cyano. carboxy. alkoxycarbonyi. alkoxycar- 
bonyl(C,^j)alkyl. C^^ alkylcarfoonyloxy. aiylcaitmnyioxy, alkylcarbonyl. arytearbonyl, C^e alkyllhio, 
alkylsulphlnyl. C,^ alkylsulphonyl. aiylsulphonyl. NR«R* -NR-'COR". -NR»C02R". -NR^SQiR* - 
CH2NRVSO2R*, -NHCONRvR". -CONRvRw. -sOaNRvR-and -CHzSOaNRvR*. In whteh R^andRo Independently 
represent hydrogen. C„ alkyI, aryl or aryl(Ci^lkyl. or R» and R* together represent a alkylene group. 

When R» and Ry. or Rv and R". together represent a alkylene group, this group may t>e an ethylene, 
propylene, butylene, pentamethylene or hexamethylene group, preferably butylene or pentamethylene. 

When the group G represents an electron-withdrawing group, this group is suitably cyano. nitro. -COR* 
-COiW or ■SOjf*', In which R« is as defined above. 

The tenn "halogen" as used herein Includes fluorine. chkNine. bromine and kxtine. especially fluorine. 

The present inventton Includes within Hs scope prodmgs of the compounds of tbrmula I abo/e. In genersd 
such prodnjgs wHI be functional derivatives of the compounds of fonnula I whteh are readily convertible in vivo 
into the required compound of fbmiula I. Conventtonal procedures for the selectkm and preparatkm of suteUe 
prodrug denvatives are described, for example, in "Design of Prodrugs", ed. H. Bundgaaid. Elsevier. 1985. 

Where the compounds according to the invention have at least one asymmetrfe centre, they may accord- 
ingly exist as enantiomers. Where the compounds according to the inventkm possess two or mor« asymmetric 
centres, they may additionaliy exist as diastereoisomers. It is to be understood that all such isomers and mixt- 
ures thereof are encompassed within the scope of the present inventton. 

It win be appreciated that the imidazole, triazde and tetrazole rings of foimuia i can exist in a vartefy of 
canonical fonns. These may suitably be reprssentisd by fonmlae lA to IT as ftolkiws: 

XV-' Yv'-' 
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wherein A^ A?, E and F are as defined above. Prefen«d imidazole, triazde and tetrazde rings of fonnula I 
Include the rings represented by formulae lA, IC, IG, IH, IL, IM, IN, |P and IQ above, especially IH. 

The alkylene chain E may be, for example, methylene, ethylene, iHfnethylethylene, propylene or2-methyl* 
propylene. Alternatively, the group E may represent a single bond such that the group F In ftmnula I Is attached 
dIrecHy to the five-nranibered heteroaroniatic ring. 

The group F is suitably an indole, benzofuran or benzthiophene moiety of ftmnula FA, or an indazole moie^ 
offmnulaFB: 



45 



BO 




(FA) (FB) 

55 

wherein B, , R2 and are as defined above. Preferably, the group F represents an indole moiety of structure 
FC: 
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(FC) 

wheiein R\ R2 and are as defined at>ove, in partlcuiar wlierein and R^ are both hydrogen. 

It will be appreciated that when four of V, W, X Y and 2 represent nitrogen and the other represents carbon, 
i.e. when the ring of fomiula I Is a tetrazole ring, then the group will be a non-bonded electron pair. Otherwise, 
Ai and A2 will independently represent hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trif- 
luoromethyl, -OR« -SR« -NlWly. -NFKJORy, -HRHX^JR^, -NR«S02Ry. or -NR^CTNR^y. 

Suitable values for the groups A^ and/or A2 include Ci-^ aikyi, cydoall^, aiyl, aryKCi^l^, C^r 
heterocydoallq^, heteroaryt or heteroaryl(Ci^lkyl. any of which groups may be optionally substituted, and 
hydrogen, halogen, cyano, trifluoromethyl, C,^ alkoxy, C^^ alkylthio or -NR^, In which R^^ and Rr are as 
defined above. Examples of optbnal substltuents on the groups A^ and/or A^ suitably include trifluoromethyl, 

alkoxy. Cm alkoxycarbonyi, CMalkylcarbonyl, Ci^alkylsulphonyl, aryisulphonyl, amino, mono-ordi(Ci^) 
alkylamino, Ca-e alkylcarbonylamino, arylcarbonylamlno, alkoxycarbonylamino, alkylsulphonylamino, 
arylsulphonylamino, C,^ alkylsulphonylaminomethyl, aminocarbonylamino, mono- or dKCi^)alkylaminocar- 
bonylamino, mono- or diarylamlnocarbonylamino, pyrrolldylcartwnylamino, aminocarbonyl. mono- or 
di(Ci_«)alkylaminocarbonyl, Ci^ all^aminosulphonyl, aminosulphonylmethyl. and mono- or di<Ci^all^ami- 
nosuiphonylmethyl. 

Partfcular values of A^ and/or A* include hydrogen, methyl, methoxymethyl, aminomethyl. dimethylami- 
nomethyl, acetylaminomethyl, benzoylaminomethyl. t-butoxycart>onylaminomethyl, methytsulphonylamh 
nomethyl, phenylsulphonylaminomethyl, aminocartwnylmethyl, ethyl, aminoethyl, acelylaminoethyl, 
benzoylaminoethyl, methoxycarbonylamlnoethyl, ethoxycarbonylaminoethyl, t-butoxycarbonylaminoethyl, 
methylsulphonylaminoethyl, aminocariDonylamlnoethyl, methylaminocarbonylaminoethyl, t-butylaminocar- 
bonylaminoethyl, phenylamlnocaritonylaminoethyl, pynrdkiylcarbonylamlnoethyl, cydopropyl, phenyl, methyl- 
sulphonylaminophenyl, aminocarbonylphenyl, methylamlnocarbonylphenyl, methylsulphonylaminomethyl- 
phenyl, aminosulphonylmethylphenyl. methylamlnosulphonylmethylphenyl, dlmethyiamlnosulphonylmethyl- 
phenyl, benzyl, trifluoromethylbenzyl, methoxybenzyl, acetylaminobeicyl, methylsulphonylaminoberc^. 
aminocarbonylaminobenzyl, aminocarbonylbere^, methylaminocarbonytbenzyl, methylsulphonylbenzyl. 
nriethylaminosulphonylbenzyl, pyridylmethyl, methoxypyridylmethyl, amino, methylamino, ben^amino, 
dimethylamino, t-butoxycarbonylamlnoethylamino and methylsulphonylaminoethylamino. 

Prefemed values of A^ and/or A^ indude hydrogen, methyl, ethyl, benzyl and amino. 

Representative values of Ri indude aminoethyl. N-methylaminoethyl, N,N-dimethylaminoethyl, 4-piperidyl, 
l-methyM-plperidyl, 3-pymdidinyl and 1-methyl-3-pyrrolWinyl. 

Preferred values for the groups to R7 are hydrogen and methyl. 

A particular sub-dass of compounds according to the invention is represented by the compounds of fomiula 
IIA, and salts and prodnigs thereof: 
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wherein 

represents nitrogen or A^^; 

n is zero, 1,2 or 3; 

represents 0}^en, sulphur or H^V^, 

A" and A« independently represent Ci^-alkyl.-C^-alkenyl. Ca^e^alkynyl, C3.7 cydoalkyl, aryl, 

afyt(Ci^alkyl, C3-7 heterocydoalkyi, heterraryl or heteroaryl(Ci^llcyl, any of wtiich groups may be optionalty 

sut)stltuted; or hydrogen, halogen, cyano, trifluoromethyl, C^^ alkoxy, alkylthtb or -NR^Ry; 

R«, R^^, Ri« and R^^ independently represent hydrogen or alkyi; and 

and independently represent hydrogen, hydrocarbon ora hetero^ic group, or R' and Ry together 
represent a alkylene group. 

Examples of optional sut)stituenls on the groups A^^ and A^^ sultalily include trifluoromethyl, C^^ alkoxy, 
C2^alkoxycarl)onyl, alkylcart)onyl, Cv^alkylsul phenyl, arylsulphonyl. amino, mono-ordi(Ci^)alkylamino, 
C2-6 alkylcart)onylamlno, arylcart)onylamino, alkoxycarbonylamino, alkylsuiphonylamino, aryisut- 
phonylamino, alkylsulphonylaminomethyl, aminocart>onylamino, mono- or dKCi^)alkytaminocar- 
t>onylamino, mono- or diarylamlnocarbonylamino, pynrolidylcarlxinylamino, aminocartx)nyl, mono- or 
di(Ci^aikylaminocart>onyl, C^^ alkylamjnosulphpnyi, aminosulphonylmethyl, and mono- or dKCi-e)alM»nl- 
nosulphonylmethyl. 

Particuiar values of A^i and A^^ ^ respect to fonmula IIA include hydrogen, methyl, ethyl, benzy\ and 
amino. When represents A^M:, the group A^^ is pre1iBret)ly hydrogen or methyl. 

Preferably, W\ and R^^ each represents hydrogen. Preferred values of and R^^ ^ respect to 
fbnnula IIA include hydrogen and methyl. 

Another sub-class of compounds according to the inventton is represented by the confounds of fomriula 
IIB, and salts and prodmgs therso^ 




(MB) 

wherein 

represents nitrogen or /^M); 
niszero,1,2or3; 

B2 represents oxygen, sulphur or N-R23; 

A21 and A» independently represent alkyI, alkenyl. Cm alkynyl, Ca-r cydoaikyi, aiyl, 
aryl(Cve)alkyl, 63.7 heterocydoalkyi. heteroaryl or heteroaryl(Ci^kyl, any of whteh groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl. C^e alkoxy, C^^ alkylthlo or -NRftr; 
R» R2B and R^^ independently represent hydrogen or C^e all^; and 

R^ and independently represent hydrogen, hydrocarbon or a heterocydic group, or R^ and Rr together 
represent a Cm aikylene group. 

Examples of optional substituents on the groups A?^ and AP^ correspond to those Indicaled for the groups 
A^i and A^2 ^rth respect to formula IIA above. Particular values of A^i and with respect to fbmnula IIB indude 
hydrogen, methyl, ethyl and benzyl. 

Preferably, R?2, R23 and each represents hydrogen. Prefemed values of R» and wtth respect to 
formula IIB indude hydrogen and methyl. 

A further sub-dass of compounds according to the invention is represented tsy the compounds of fonraila 
lie, and salts and prodiugs thersd: 
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(lie) 

wherein 

Y2 represents nitrogen or A^M^; 

represents nitrogen or CH; 
ntezero, 1,2or3; 

B» represents oxygen, sulphur or N-R»; 

A»i and independently represent alkyl. <?« alkenyl. aikynyl, C3.7 cydoall^, aryl, 
aryl(Ci^aHcyl, C3.7 heterocydoalkyl, heteromyl or heteroaryl(C,^)alkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ci-e all(0xy, all^thio or-Nf^; 

R3< represents <;H2.CHR34.NR^37 or a group of fomwla 

— (_Jn-«" or : 

R» Rw, R» Rse and BP independently represent hydrogen or allcyl; and 

Rx and Rv independently represent hydrogen, hydrocarl)on or a heteroc^ic group, or R^and Ry together 
represent a allcylene group. 

Examples of optional substituents on the groups A^i and A^ correspond to those indicated for the groups 
Ai 1 and A^^ ^jth respect to fonmula IIA above. Particular values of A?^ and A^^ with respect to ftomiula IIC Include 
hydrogen, methyl and amino. 

Preferably, R«, and R^each represents hydrogen. Preferred values of R» and R^^ include hyd- 
rogen and methyl. 

A still further sub-class of compounds according to the invention is represented by the compounds of for- 
mula ilD, and salts and prodrugs thereof 




(HD) 

wherein 

V\n represents nitrogen or C-A'^; 
n is zero, 1,2or3; 
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represents co^gen, sulphur or N-R^ 

A*^ and independently represent alkyl, alkenyl. alkynyl, C^-t cydoalkyi, aryl, 
aryl(Ci^alM, C^y heterocydoalkyl, heteroaryl or heteroaryl(C|^lkyl, any of which groups may be optionally 
substituted; or hydrogen, halogen, cyano, trHluoromethyl, aikoxy, alkylthio or 44K^; 

R^i represents -CH2. CHR^.NR^R^7 or a group of fonmila 



R«. R«, R<*, R«. R« and R*^ independently represent hydrogen or alkyl; and 

and Ry independentiy represent hydrogen, hydrocarbon or a heterocyclic group, or R> and together 
represent a C24 all^ene group. 

Examples of optional subsfituents on the groups A*^ and A^ connespond to ttiose Indicated for the groups 
A^i and A^^ with respect to formula IIA above. Particular values of A^i and A^ witti respect to fomuila IID include 
hydrogen and methyl. 

Preferably, R42, R43 and R^ each represents hydrogen. Preferr^ values of R^, R» and R^^ include hyd- 
rogen and methyl. 

Specific compounds wittitn the scope of the present invention include: 
2-^2-benzyltetrazol-5-ylmetiiyl>-1H-indol-3-yl]ettiylainine; 

2- {5K1-b6n^tetra2X)l-5-ylnriettiyl)-1H-indd-3-yl]etii>1m^ 
N,N^limettiyl-2-{5H1-metiiyltetrazol-5-ylniettiyiHH-indol-3^^ 
N.rMin)etiiyl-2-^2-mettiyltetrBzol-6-ylniett^ 
N,N-dimetiTyl-2-^1,2,4-trteaol-i-ylm6tt)yl)-1H-indol-3^ 
N,N-dimetiiyl-2-(5-(tetFBZol-2-ylmetiiyf >-1 H-lndol-3-yi]etiiylamine; 
N,N-diniettiyl-2-^tetra2Dl-1-ylmettiiyi>-iH-indol-^^ 
N,rsMlmethyl-2-(5-(1-mettiyH A4-tria2ol.5-ylmettiyl)-1 H-indd-S-yqettiylamine; 
N,N-dimettiyl-2-P-(1-metfTyH ,2,4-tria2ol-3-ylmettiyl)-1 H-indol.3.yl]ettiylamine; 
N,^Mimett1yl-2HM1 •2,3-triazol-1-ylmettiyl)-1 H-indol-^ 

3- (2-«minoetiiyl)-5KlHfnethyltBtrazd-5-yl)benzo[b]th'» 
3-(2-aminoetiiyl)-5-(2HfnettiyltBtFazol-5-yl)benzo[b]ttiiophene; 

3- (2KN,N-dtmettiylamino)etiiyi]-5-(2-mettiyltetr^ 
N,NKlimettiyl-2-|M2-metiiylimidazol-1 -ylmetiiyl)-1 mnd^ 
N,N-dimethyl-2-^imida2^-1-ylmethyl)-1H-ihdol^yl]ett)ylamine; 
N,N-dimetiiyt-2-^2Hnetiiylimidazd-1 •yi)-1 mndol-3-yQett^ 
N.N-dimettiyl-2-|5-<2-etiiyltetFazol-&-ylmettiyl)-1 H-indol-3-yl]ettiylamine; 
N,hMlnr)etiiyl-2-^1-etiiyltetrazol-5-ylmett^)-1 H-lndol-3-yl)ettiylamine; 
N,N-dimetiiyt-2-^1 ,2,4-triazd-1-yl)-1 H-indol-3-yqettiylamine; 
lHmttiyl-445-(2-mettiylimMazoi-1-ylH H-lndol-^ 
1-nwttiyM45-(1,2,4-triazok1-ylmettiyl)-1 H-indd-3-yt]piperidlne; 

4- ^2-methylimidazol-1 -yl)-1 hMndd-3-yl]piperidine; 
4-|5-(1,2.4-tria2ol.1-ylmettiyl)-1H-indol-3-yq 

3- [5-(2-metiiyl lmidazol-1 ^1 H-jndol-3-yQpynrdkllne; 

1 -metiiyl-d-(5-(2-m6ttiylimklazd-1 -ylH H-indol-3-yl]pynolkline; 
4HMiniidazol-1-yl>-1 mndol-3-yqpiper^ 

4- {5K1,2,3-triazol-1-yl)-1H-bidok3-yl]piperidine; 
1-metiTy»^5-(imldazo}-1-yl)-1H-indol-3-yqpiperidine; 
lHnettiyl-4-[5K1,2,34riazoM-ylHH-indol-3-yl]pi^ 
1-mettiyl-345K1.2,3-triazoM-ylHH-indoi-3-yqpyrrd 
1-metiiyt-3-[5-(2-metiiyiImidazol-1-ylmettiyl)-1 H-indol-3-yl]pynolkline; 
1-mettiyl-3-(5-(imidazoM-yl)-1 H-indol-3-yl]pyrrolkiine; 

1-mettiyl-3-I5-(1,2,4-tria20M-ytmettiylHH^n^^ 
1-mettiyl-3-(5-(imidazol-1-ylmetiiyl)-1 H-indot-d-yQpyrrolMlne; 

N,l^ln^ttiyl-245^2-amino!midazol-1-yl)-1H-tndol-^^ 

N,N-din)etiiyl-2-^2-^inoiniida2ol-l4^ 
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N-methyl-2-[5-(1 A4-triazol-1 -ylmethyl)-1 H-indot^yiJethytamine: 
and salts and prodrugs thereof. 

The invention also provides phannaceutical compositions comprising oneor more compounds of this inven- 
tion in association with a pharmaceutically acceptable carrier. Preferably these compositions are in unit dosage 
fonns such as tablets, pills, capsules, powdere. granules, sterile parenteral solutions or suspensions, raelered 
aerosol or liquid sprays, drops, ampoules, auto^njectordevices or suppositories; fororal. parenteral, intranasal 
sublingual or rectal adminislration. or for administration by inhalation or insufflation. For preparing solid compo- 
sitions such as tablete. the principal active ingredient is mbced with a pharmaceutical carrier. e.g. oomrentional 
teWeting ingrediente such as com starch, lactose, sucrose, sorbitol, talc, stearic add. magnesium stearate. 
dicalcium phosphate or gums, and other phannaceutical diluents, e.g. water, to forni a solid preformulation 
composition containing a homogeneous mixture of a compound of the present invention, or a non-toxic phar- 
iraceutically acceptebte salt thereof. When refening to these preformulation compositions as homogeneous 
ft IS meant that the active ingredient is dispereed evenly throughout the composition so that the composition 
may be readny subdivided into equally effective unit dosage fbnns such as tabtete. pills and capsules. This solid 
preformulation composition is then subdivided into unit dosage fomts of the type described above containing 
from 0.1 toaboutSOO mg of the active ingredient of the present invention. The tablete orpills of the novel compo- 
sibon can be coated or otherwise compounded to provide a dosage form affording the advantage of prolonged 
action. For exampto. the tablet or pin can comprise an inner dosage and an outer dosage component, the lattor 
being in the form of an envelope over the fbmwr. The two oomponente can be sepaiBted by an enteric layer 
which serves to resist disintegration in the stomach and permite the inner component to pass intact into the 
duodenum or to be delayed in release. A variety of materials can be used fbr such enteric layere or coatings, 
such materials including a number of polymeric adds and mixtures of polymeric adds with audi materials as 
sheNac, oe^ aloohd and odiulose acetate. 

The liquid forms in which the novel compositions of the present Invention may be incorporated fbr admini- 
stration orally or by injection indude aqueous solutions, suitably flavoured syrups, aqueous or ofl suspensions, 
and flavoured emulsions with ediUe oils such as cottonseed oO. sesame oil. coconut oa or peanut oO. as well 
as eibdra and sbnlter phamiaceutical vehides. Suitable disperaing or suspending agente for aqueous susper>- 
slons indude synthetic and natural gums such as tragacantti. acada, alginate, dexiran. sodium cariMswrnethyi- 
cellulose. mettiylcellidose. pdyvinylpyirdidone or gelatin. 

In ttie treatment of migraine, a suitable dosage level is about 0.01 to 250 mgAtg per day. preferably about 
0.05 to 100 mgflcg per day, and espedally about 0.05 to 5 mgftg per day. The compounds may be administored 
on a regimen of 1 to 4 times per day. 

The 1.2,4-tria20te compounds of tfiis invention may be prepared by a process which comprises reacting a 
reactive derivative of a carboxylic acid of formuta F^^^OJH witii a compound eittier of formula III or of frnnuta 
IV, or a salt ttiereo^ 




wherein one of R*. Rb and R> is a group of formula A', anottier is a group of fomiula A?, and ttie ttthd Is a group 
of formula -E-F, as defined witti reference to formula I above. 

Suitable reactive derivatives of ttie add R^-COjH indude esters, for example alkyi esters; Aioesters. 
for example pyridylttiloestere: add anhydrides, fbr example (RMX))^ add halides. for example add 
chlorides; orttioesters; and primary, secondary and tertiary amides. 

A preferred reactive derivative of ttie add R^-COjH Is the iminoettier derivative of Ibrmuia V- 
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2S 



SO 



38 



40 



45 



RO 



NH.HCI 
II 
C 



(V) 



where R b alkyl. 

The reagent of fbnmula III may be generated In situ In the reaction mixture. For example, the leaction may 
be effected by treating a compound of fbmoula V above with an all^l hydiazine, e.g. nwthyl hydrazine, followed 
by a suitable carboxytic add such as formic aidd. 
f5 , The reaction is conveniently canried out by heating the reagents together, optiorrally in a sohrent, for 
example tetrahydrofiiran, dimethytformamlde or a lower alkanol such as ethand, propanol or Isopropauid, at 
about 20"^ to 100<*C for about 1 to 6 hours. 

Where Ra is a group of fbnmula -E-F and the group F is an indole moiety of structure FC as defined above, 
the reactive derivative of a carboxylic acid of formula HO^C-E-F may be prepared by reacting a^compound of 
20 fbmriula VI: 



Q-E 




HH-NHj 
(VI) 

wherein Q represents a reacthre carboxylate moiety, and E is as defined above; wHh a compound of fomnila 
Vil or a caibonyl-pratectad ftmn thereot 




(VII) 

wherein R^ Is as defined above and R^^ corresponds to the group R^ as defined above or represents a group 
of fomula -CH2.CHRV^ In which R^lsas defined above and represents a readily displaceable group; fol- 
lowed, where required, by N^ikylation by standard methods to introduce the md^ R?. 

Suitable carbonyl-protected forms of the compounds of fomiula Vlt indude the dimethyl acetal or total deri- 
vatives. 

The readily displaceable group in the compounds of formula VII suitably represents a halogen atom, 
preferably chlorine. When the moiety R^^ In the compounds of formula VII is a group of fDnmula •CH2X>IPW\ 
the substituent is displaced in situ under the prevailing reaction conditions to aflord a final product of formula 
I wherein R^ represents a group of formula -CH2.CHR*.NH2. The tenminal amino group can subsequently. If 
desired, be further elatxirated using techniques known from the art to give a compound of formula I wherein 
Ri represents the required group of fmnuia -CH2.CHR^.NRW7 

The reactbn of compounds VI and VII may be canried out in a single step^Fischer indde ^nthesis) or l>y 
an initial non-cydlsing step at a lower temperature to give a compound of formula VIII: 
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10 



(VI I I) 



1$ 



wherein Q. E, and R" are as defined above, followed by cydisaUon using a suitable reagent, sucli 
polyptiosphate ester, to give a compound of formula Q-E-F. 

The hydrazines of fonnula VI may be prepared from the ooiTeq)onding anilines of formida DC: 



as a 




25 



(IX) 



30 



wherein Q and E are as defined above; by diazotisation followed by reduction. Dtazotisation is typically carried 
out using sodium nitrite/oonc. Ha and the resulting diazo product reduced in situ using, for example, tin(ll) 
chloride/oonc. HCI or sodium sulphlte/oona HQ. 

The anilines of formula IX may be prepared by reduction of the corresponding nitro compounds of formula 




wherein Q and E are as defined above; typically by catalytic hydrogenation or using tinQI) chloride. 

Where they are not commerciaily avalable, the nitro compounds of formula X may be synthesized by stan- 
dard methods well known to those skilled in the art 

Where R« Is a group of fonnula -E-F and the group F is an indazde nK>iefy of structure FB as defined above, 
the reactive derivative of a carboxylic add of fonnula HO2C-E-F may be prepared by the cydisatton <rf a com- 
pound of formula XI: 



65 
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to 



(XI) 



18 



wherein Q, E and are as defined above; and represents a readily displaceable group; followed, where 
required, by N-all^lation by standard nmthods to introduce the moiety 

The cydisation of compound XI is conveniently achieved in a suitable organic solvent at an elevated feenn- 
perature, for example in a mixture of nr>-xylene and 2,6-lutidine at a temperature in the region of 14(rc. 

The readily displaceable group in the compounds of formula XI suitably represents a alkanoyloxy 
group, preferably acetoxy. Where in the desired compound of fonmula XI represents acetoxy, this compound 
may be conveniently prepared by treating a cartwnyl compound of fonmula XII: 



20 



25 



30 




(XII) 



38 



40 



wherein R^ E and Q are as defined above; or a protected derivative thereof; with hydroxylantine hydrochloride, 
advantagciously In pyridine at the reflux temperature of the solvent, followed by acetyiation with acetic anhyd- 
ride, advantageously in the presence of a catalytic quantity of 4-dimethylaminopyridine, in dichloromethane at 
room temperature. 

The N-fonmyl protected dertvativa of the intemnedlata of formula XII may be conveniently prepared by 
ozondysis of an Mole derivathre of fpnrnula Xill: 



48 



80 



Q-E 



1 




(XIII) 



wherein RS E and Q are as defined above; fiDllowed by a reductive woric-up, advantageoudy using dimethyl- 
sulphide. 

The Indde derivative of fomiula XIII msy be prepared by methods analogous to those described in the 
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accompanying Examples, or by procedures well known fifom the art 

In an altemative process, the triazole compounds according to the invention may be prepared by a mett 
which comprises reacting a compound of fbnniula XIV: 




(XIV) 



wherein A\ E and F are as defined above. Hal represents halogen, and two of V". W". X« Y* and Z*. to one of 
whidi the group Hal is attached, represent cart)on and the remainder represent nttrogen; wtth a reagent which 
provides an anion "A^, where is as previously defined. 

Reagents which may provide the anion "AS include Grignaid reagents A^MgHal (where Hal = halogen): 
organocuprate reagents such as UASaCu; oiganolithlum reagents A^U; or compounds which stabilise the anion 
by means of an adjacent acflvating group such as an ester or enolisable ketone function. In this case, the adja- 
cent ester or ketone functton may be retained after the process is complete, or may be removed. For example, 
an ester moiefy may be hydrolysed and deeaibOKylated. ' 

The 1 .2.3^riazole compounds according to the present invention may be prepared by a process which com- 
prises the cydoaddition of an alkyne of fonnula RM^C-R* with an azide of formula t^a. «vhere R« Ri» and 
R° are as defined above. 

The cyck>addition reaction nray be conveniently effected In a suitable solvent such as tetrahydrofinan. Ue- 
ally by heating in an autoclave for 8 houre. 

The tetrazole compounds in accordance vtrlth the inventton may be prepared by a process which comprises 
the cydoaddition of a nitrile of fbmwia tkC^ with an azMe of fonniuia RM^s. where one of and R* repre- 
sents a group of formula A' and the other is a group of fonnula -E-F. as defined prevtously. 

The cydoaddition reaction is conveniently effected by heating the reactants together at an elevated tem- 
perature. e.g. a temperature in the region of 1S0»C in a suitable solventsuchas N-methylpynolid-2-one, advan- 
tageously in the presence of triethytamine hydrochloride. The product obtained from the cydoaddition reaction 
will generally be a mixture of isomers substituted by the A' group at positnns 1 and 2 of the talraa)le ring cor- 
responding to structures IL and IM respectively as defined above. These isomera may convenlenliy be sepa- 
rated using conventional techniques such as chromatography. 

In an dtemative process, the tetrazole compounds of the invention may be prepared by a method which 
comprises reacting a compound of fomtula RM. with a tetrazole derivative of fbmiula XV: 




(XV) 

wherein one of R<» and R« represents a group of fomiute A' and the other Is a group of fomiuta -E-F, as defined 
above, and L represente a suitable leaving group; in the presence of a base such as Methyiamine. 

The leaving group L suitably represente halogen. e.g. bromine or iodine, or a sulphonate derivative such 
as tosylate or mesylate. 

The reaction is convenientlycarried out in a suitable organic soKwnt. e.g. aoetonltrito. at room temperature. 



14 



The tetrazole derivatives of formula XV may be prepared by cydoaddHion cf a nHrile of formula NbC-R^ 
with sodium azMe. advantageously under the conditions described above for the reaction between the nitrite 
h^ORd and the azide RMSJ3; followed by acidification with a mineral add such as hydrochloric add. 

In a further process, the compounds according to the Inventton wherein the group F is an indole moiety of 
5 structure FC as defined eboye may be prepared by a method which comprises reacting a compound of formula 
XVI: 




(XVI) 

20 wherein V, W, X Y, Z, and E are as defined above; with a compound of formula Vii as defined above, 
or a carbonyl-protected form thereof, e.g. the dimethyl acetal or Icetal; followed, where required, by N-all(ylation 
by standard methods to introduce the ntoiety R?. 

As with tiiat between compounds VI and VII, the reiaction between compounds XVI and VII may be carried 
out in a single step (Fischer indole synthesis) or by an initial non-cydising step at a lower temperature to ghre 

25 a oompwnd of formula XVil: 




(XYII) 

40 

wherein V, W, X Y. Z. A^ A^. E, R? and R^^ are as defined above; fdlowed i>y cydisation using a suitable rea- 
gent, e.g. a polyphosphate ester. 

The hydrazines of fomfiuia XVI may be prepared tnm the corresponding anilines of formula XVIII: 



50 




wherein V, W, X, Y,^ A\ A^ and E are as defined above; by methods analogous to tfiose described above 
with reference to the compounds of formula IX. 
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The anilines of fomuila XVIII may be prepared from the oonesponding nitro compounds of fbmiula XIX: 




(XIX) 



wherein V, W. X, Y, Z, A\ A2 and E are as defined above; by methods analogous to those described above 
with reference to the compounds of fonmula X. 

The nitro compounds of fomiula XiX may be prepared by a variety of methods which will be readUy apparent 
to those skilled In the art For example, where V represents a nitrogen atom, the relevant compounds of formula 
XIX may be prepared by reacting the anion of a compound of fonmula XX with a compound of formula XXI: 




(XX) (XXI) 



wherein W. X, Y, 2, AS A2 and E are as defined above, and represents a readily displaceable group. 

Where compound XX is a triotole or tetrazde derivative, the anion thereof may be generated by cairying 
out the reaction in a base such as triethylamine. Where compound XX is an imidazole derivative, tiie anton 
thereof may conveniently be generated if the reaction Is canied out In sodium hydride using N,N-dimettiytfor- 
mamide as soh/ent Where salts of the compounds of fonnula XX are commercially available, e-g. the sodium 
salt of 1 A4-triazole, these are advantageously utilised in N,N-dimettiylfomnamide solution In place of ttie com- 
pounds of fonnula XX ttiemselves. witti no requirement in this instance for additional base to be present In ttie 
reaction mbcture. 

The readily displaceable group 0» in the compounds of fbrmula XXI Is suitably a halogen atom, preferably 
bromine; except when the moiety is attached directiy to tiie aromatic ring, l.e. when E represents a bond, 
in which case is preferably fluorine. 

Where they are not commercially available, ttie nitrocompounds of fomnula XXI above may be prepared 
by procedures analogous to ttiose described In ttie accompanying Examples, or by mettiods well known from 
ttie art 

I n an alternative approach to ttie 1 ;2,4-triazole derivatives, ttie nitro compounds of formula XIX may be prep- 
ared from ttiose of formula X above by appropriate modification of ttie moiety Q using, for example, mettiods 
analogous to ttiose described above witti reference to ttie compounds of fomriulae III and IV. Thus, lor example, 
since Q in ttie compounds of fonmula X represents a reactive cartxxxylate moiety, ttie compounds of frmwla 
XIX may be prepared ttierefirom by reaction wtth a compound of fbmMJia /^=NNHAi)NHo or A^- 
C(=NNH2)NHAi. 

In a still forther process, ttie compounds according to ttie invention wherein ttie group F is an indazole moi- 
ety of structure f B as defined above may be prepared by a mettKXl which comprises (Rising a compound of 
fomnula XXII: 
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ff 




(XXI I ) 

wherefn V, W, X, Y, Z, A\ E, and are as defined above; followed, wheie required, by N-alkylatlon by 
standaid metlKXls to introduce the moiety 
15 As with the cydlsation of compound XI, that of compound XXII Is conveniently adiieved in a suitable organic 
solvent at an elevated temperature, for example in a mbcture of m-xyiene and 2,6^utidine at a temperature in 
the region of 140^0. 

The compounds of formula XXII may, for example, be prepared tnm the corresponding compound of for- 
mula XXIII: 

20 



25 




(XXI I I ) 

wherein V, W, X Y, Z, A\ A^, E and R^ are as defined above; or a protected derivative thereof wtiich bi turn 
niay be prepared from the conBsponding compound of fonrnula XXIV: 

35 



40 




(XXIY) H 



wherein V, W, X, Y, Z, AS A^ E and R^ are as defined above; using methods analogous to those described 
above with reference to the comjxMinds of fomnulae XII and XIII. Thus, for example, since Q in thecompounds 
50 of formula XIII represents a reactive carboxylate moiety, the 1 ,2,4-triazole derivatives of formula )0(IV may be 
prepared therefrom by reaction with a compound of formula A^sNNHA^jNhP or A?^=NNH2)NHAS 

in a yet further process, the compounds aooonJing to the invention wherein the group F is a benzoforan or 
benzthiophene moiety may be prepared by a method which comprises cydising a compound of formula XXV: 

55 
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(XXV) 

Wherein V, W, X Y. Z. A', A^. E and are as defined above, B» represents oxygen or sulphur, and cor- 
responds to the group Ri as defined atMve or represents a precursor gioup thereto as discussed beiowr; foi- 
lowed, where required, by conversion of the group into the desired group Ri by conventional means.' 

The cydisation is conveniently effected by using pdyphosphoric acid or a polyphosphate ester, advan- 
tageously at an elevated temperature. 

The compounds of formula XXV may be prepared by reacting a conqxMind of fbrmida XXVI with a com- 
pound of fomiula XXVIi: 




B"-H 



Ha 1 




(XXVI ) 



(XXVI I ) 



wherein V. W. X, Y, 2. An A?, E. B«, R2 and R« are as defined above, and Hal repeiehts hal^a 
The reaction is conveniently effected in the presence of a base such as sodium hydroxide. 
The hydroxy and mercapto derivatives of fonmila XXVI may be prepared by a variety of methods which 

will be readily apparent to those sldHed in the art In one such method, the anion of a compound of fbnnula XX 

as defined above is reacted with a compound of foimula XXVIII: 




(XXV III) 

wherein Ds, E and B* are as defined above; to afford an intermediate of fwmula XXVI wherein V is nitrogen 

The compounds of formula XXVII and XXVIII. where they are not commeroiagy avalabie. may be prepared 
by standard procedures well known in the art 

It wBI be understood that any compound of fonnula I initially obtained from any of the above processes may. 
where appropriate, subsequently be elaborated into a further compound of liMnula I by techniques known fttmi 
the art. Indeed, as wVi be appreciated, the compound of ftaimula XV above in whfch is a group of fbmwia 
-E-F is itself a compound of ftxmula I in whidi A' is hydrogen and A2 represents a non^nded electron pair. 
In particular, a compound of fonroila I wherein RS is hydrogen initially obtained may be converted into a oom^ 
pound of formula i wherein R» represents C„ alkyl. Qm alkenyl or Cm alkynyl by standaid technkiues such 
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as alkytatton, for example by treatment with an alkyf iodide, e.g. methyl iodide, typically under basic conditions, 
e.g. sodium hydride in dinrtethyifbnmamide, or triethytamine in acetonHrile. Similarly, a compound of fbmtula I 
wherein represents a group of fbmiula <:H2.CHR^NH2 initially obtained may be converted into a compound 
of fomoula I wherein represents a group of fomnula •CH2*CHR«.NRW7 in which R^ and R^ are as defined 
5 above with the exception of hydrogen, for example by conventional N-alkylatksn or N-arylation techniques, e.g. 
by treatment with the appropriate aldehyde in the presence of a reducing agent such as sodium cyanotx>R)hyd- 
rlde. 

Where the above-described processes for the preparation of the compounds according to the invention 
give rise to mixtures of stereoisomere, these isomers may be separated by conventional techniques such as 

10 preparative chromatography. 

The novel compounds may be prepared In racemicfomn, or individual enantiomere may be prepared either 
by enantiospeciTic synthesis or by resolution. The novel compounds may, for example, be resolved into their 
component enantiomere by standard techniques, such as the formation of diastereomeric pairs by saltformation 
with an optically acHhm add, such as (-)-di-p-toluoyl-d-tartaricacid andtor (-f HH>-toluoyl-1-tartaricacid followed 

IS by fractional crystallization and regeneration of the free base. The novel compounds may also be resdv^ by 
fbnnation of diastereomeric estere or amides, followed by chromatographic separation and removal of the chiral 
auxiliary. 

During any of the above synthetic sequences it may be necessary and/or desirable to protect sensitive or 
reactive groups on any of the molecules concerned. This may be achieved by means of conventional protecting 
20 groups, such as ttiose described in Protective Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 
1973; and T.W. Greene, Protective Groups in Organic Svnthesb . John Wiley & Sons, 1981. The protecting 
groups may be removed at a convenient subsequent stage using methods known hfom the art 

Alternatively, certain of the functional groups on the desired products may be cairied ttirough the reaction 
sequence as precursor groups, and then regenerated from these precursor groups at a late stage in the overall 
25 synthesis. For example, where R^ in the desired compound of fonhuia I represents a group of formula - 
{CHsiz^Hzf this group can be generated from a cyano precursor -CHaQN by reduction using, for example, 
borene/tetrehydrofuran. The cyano precursor may In tum be carried ttirough ttie reaction sequence as a mettiyl 
group -CHa, which may convenientiy be converted to -CH2CN by treatment witti N-bromosucctnimide and ben- 
zoyl peroxide, in tiie presence of a bright light source, followed by reaction of the resulting bromo intenmdiale 
30 with sodium cyanide in dimethyl eulphoxide. 

The following Examples Illustrate the preparation of compounds according to the invention. 

The ability of test compounds to bind to S-HTHIke reoeptore was measured in membranes prepared from 
pig caudate using tiie procedure described in J. Neurosd. . 1987, 7, 894. Binding was determined using 2 nM 
5-hydrbxytiyptamine creatinine sulphate, 5-[1,2-3H(N)] as a radioligand. Cyanopinddol (100 nM) and mesuler- 
3$ gine (1 00 nM) were included in tiie assay to block out S-HT^a and 5-HTic binding sites respectively. The con- 
centration of the compounds of tiie accompanying Examples required to displace 50% of ttie specHic binding 
(ICfio) is below 1 |iM in each case. 

The activity of test compounds as agonists of the 5-HTi-ltke receptor was measured in terms of their ability 
to mediate contraction of the saphenous vein of New Zealand White rabbits, using the procedure described in 
40 Arch. Phann. . 1990, 342^ 111. Agonist potencies were calculated as •4ogioEC6o (P^Oco) values, from plots of 
percentage 5-HT (1 ^m) response against the concentration of the agonist The compcxinds of the accompany- 
ing Examples were found to possess pECeo values in tills assay of not less than 5.0 in each case. 

EXAMPLE1 

45 

2-p-(2-Benzyltetrazol-5-yfmethyl)- 1H-indol-3>ynetiiyfamine« Oxalate 
1, 4-Hydrazinobenzylcyanide. Hydrochloride 

80 A solution of NaN02 (80g, I.ISmol) was added dropwise to a cooled (- 10^ ), stirred, suspenston of 4- 
aminobenzyl cyanide (153.5g, I.IGmol) in concentrated HCI (1500ml), at such a rate that tiie temperature did 
not rise above -lO't). The mbcture was stined at -10*<: for OStSh before being filtmd rapidly under vacuum 
into an addition funnel. The solution was added porfionwise over a 02Sh period to a rapidly stinBd mixture of 
Sna2^H20 (1.05kg, 4.64mol) ln<x>ncentrated HO (800ml) keeping ttie tempmtture below ^"C. The mixture 

S5 was allowed to warm to room temperature and stir for 0.25h before filtering ttie sandy^otoured precipitate under 
vacuum and washing with ether (5 x 500ml). The resultant soiU was dried over P2O6 in a vacuum cmnlfiOK:) 
for 16h to give ttie title compound (213g, 100%), m.p. 181 -1 83^; NMR {360MHz, Ofi) 5 3.90^2H, e, CH2): 
7.06 (2H, d, J = 8.7Hz, Ar-H); 7.40 (2H. d, J « e.7Hz. Ar-H). 
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10 



IS 



30 



3S 



ranomethyl-1H-indd-a-yl)ethylamine. 

4^hlorobutanal dimethylaoetai <37.07g. 0.24mol) was added to a stined solution of 4-hydrazinobenzyl 
cyanide hydrochloride (47.0g. 026mol) in EtOH/HjO (5:1 ; 21) and refluxed for 4.5h. The reaction mixture wu 
evaporated to dryness under vacuum. MeOH (150ml) added, and the mixture toft at 0^ for 1 0h. The resultant 
pale yellow precipitate was filtered under vacuum, washed with EtjO/MeOH (5:1; 2 x 100ml) and dried The 

1 (360MHz D^O) 3.18 (2H. t. J = 7.1Hz. CHJ; 3.36 (2H. t J = 7.1Hz. CHJ; 4.O2T2H. s. CH^; 7.22 (1H 
dd. J = 1.5 and 84Hz. Ar-H); 7.36 (1H. s. Ar4l): 7.56 (1H. d. J = 8.4Hz. Ar-H)-7.66 (1H. s. aI--H) 

3. 2-(5-Tetrazol>6-ylmethyl-1H-lndol-3-yl) ethylamine 

A Mlujm of 2-(S<yanomethyl-1H-indol-3-yl)ethylamine hydrochloride (2.Sg. 10.6mmol). triethylamine 
hydrochloride (2.2g.16.0mmol) and sodium azide (2.I9. 32.3mmolX Jn 1-methylpynolldin.2.one (30ml) was 
heated at 140«C for 8h. 5N hydrochloric acid (3ml) was added and the solvents removed by distillation under 
TOCuum. The residue was chromatographed on silica-gel eluting with EtOH/EtjO/HjO/NH, (20:30:8:1) to give 

Tnl^t^^}^ ''^' * ^^^^ 3 <2H. t. J = 7.2HZ. CHJ; 3.19 (2H. t. J = 7.2»4. W,): 

4.29 (2H. s. CHJ; 7.07 (1H. d. J = a4Hz. t^M); 7.13 (1H. s. Ar+0: 7.29 (1H. d. J = 84 Hz. Ar-H); 7.44ilH. t 

4. N-lert-Bulytoxvcari) onyl-2-{S-telrazol-5-ylmethyl-1 H^ndol-3-vl)ethvlamine 

ru 3? MA**^!*** ^"ff™'^ 52^5.tetra2ol-5-ylmelhyl-1HHn^^ (1.76g. 7.27mmol) in dry 

CHiOj (40ml) was added tnethylamine (1.5g. 14.9mmol) and {BOC)fi (1 .9g. 7.3mmol) and the mixture stined 

S^lJi.TJL^'l*"* '^'^ """"^ chromatographed on slllca^el eluting with 

!^?^S* (20:80:8:1) to give the title product n.eo. 64%); 8 (360MH2. CD3OD) 141 (9H. s. 3 of CHa)- 

2.87 (2H, t, J = 7.4H2. CH^); 3.30 (2H. t J = 7.4Hz. CH^; 4.32 (2H. s. CHJ; 6.99 (S. d. J = 
(1H. s, Ar-H); 7.26 (iad, J = 8.3Hz. Ar-H); 749 (1H.s.Ar4l). r«, «r-n,. r.u» 

5. N-tert-ButytoxycarbonYl-2-rs.(2-ben2vlt etrazol-5-vlmethvlHH-indol-3-vnethylamine and N-tert- 
butyloxvcarbonyl-24S-(1-ben zyltetrazol-S-vlm ^)-1H-indol-3^ ^ylam^^ 

Benzyl bromide (0.31g, 1.8mmol) was added to a solution of the tetrazoie from step 4 (0.62g. 1.8mmol) 
and tnethylamine (0.37g. 3.6mmol) in dry acetonitrile (20ml). The mixture was stirred at R.T. fbr 2h, heated at 
70»C for 1h and then stirred at R.T. for 16h. The solvent was removed under vacuum and the residue 
dhromatographed ttirough silica-gel ehjting with CHaCt/MeOH (97:3) to give 2.separated benzyl tetrazoies 
The less polar isomer was identified as the 2-benzyl tetrazoie (0.1 7g, 22.4%); 8 (360MHz. COa.» 1 43 f9H s 
3 Of CHa); Z90 (2H t. J = 6.8Hz. CH^; 3.41 (2H. br t. CH^; 4.^2 (2K s. CH^; ^70 (STs. q^Ph iftS^IH 

J ' " * ' ^-^"^ '^■">: ^-H).- (1H, s. Ar-H): 

r.w pn. ors, NH). 

The more polar component was identified as the 1-benzyltetrazole (0.28. 26.4%) 8 (360MHz. CDa») 1 43 
"i^' <2H. t. J = 7.0Hz. CH2): 3.40 (1H. br t. CH^); 4.26 (2H. s. CHj); 5.29 (2H. s. ClJ^h): 
6.92 (1H. d. J = a4Hz. Ar-H): 7.01-7.05 (3H. m. Ar-H); 7.27-7.30 (5H. m. Ar-H); 8.08 OH, br s. NH). 

^ 6. 245-(2-Ben qiltetrazol-5-vlmethvlHH-indol-3-yllethvlamine. Oxalate 

Trilluoroaceticacid(1.5ml)wasaddedtoasdutionoftheles8polarcomponentlsolatod1him8top5(^ 
04mmol) In CH2CI2 (SmI) and stined at R.T. for 1 h. The solvente were removed under vacuum and the residue 
chromatographed through slica-gel eluting with CHjOz^tOH/NH, (40:8:1) to give the Btle ^etrazole. The oxal- 
so ate salt was prepared (65mg); mp 169-17rC: (Found: C. 59.23; H. 5.07; N. 19.60. C,JW^l05 (CMA 

IfiSI'Ton ^ 3 <2H. t J « a9Hz. CH2); 3.29<2H. t. J - oSS 

CHj); 4.30 (2H, s. CHj); 5.77 (2H. s. CHa); 7.1 1 (1H. dd. J - 1 .6 and 84Hz. Ap+I); 7.28 (1H. s. Ar-H)- 7 32-7 34 
and7.39-741(5Km.Ar-H):743(1H.d.J = 84Hz.Ar-H);7.51(1H.s.Ar-H). «r-"). 7.32 7.34 
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EXAMPLE 2 

245-(1-Benzyltetra2ol>5>ylmethyl)-1H-indol-3-yt]ethylamin Hydrochloride, Hemihydfate 

5 Prepared from the more pdar componertt isolated from step 5, example 1 , using Che prac^ure described 
for step 6, Example 1, The hydrochloride hemihydrate salt was prepared; mp210-213'<:; (Found: C,B0.39; H, 
5.88; N. 22.14. C19H20N6.HCI.O.5H2O requires C, 60.39; H, 5.87; N, ^.24%); 6 (250MHz, D^O) 3.M (2H, U J 
= 6.8Hz, CH2); 3.19 (2H. t, J = 6.8Hz, CH2); 4.44 (2H, s.CHa); 5.60 <2H, s.'CHa); 6.95-7.02 (3H, m, Ar-H); 7.16- 
7.25 (4H, m. Ar-H); 7.28 (1H. s. Ar-H); 7.40 (1H, d, J = 8.4Hz, Ar-H). 

10 

EXAMPLES 

N,Miniiethyl«2-I5-(2Hnethyltetrazd-5-ylmethyl)-1H^ Oxalate 

IS 1. N-teit-ButyloxycartK)nyl-2^5-(2MTiethyltetrazoU5-ylnriethyl)-1H-indd-3-yl^ and N-tert- 

butyloxycart)onyi-245-(1-nfiethyltetrazol-5-ylmethyl)-imndol-3-yll^ 

Methyl iodide (0.44g, 3.1mmol) was added to a stirred solution of the tetrazole from step 4, Example 1 
(0.95g, 2.78mmol) and triethylamine (0.56g. 5.5mmol) In dry acetonitrile (15ml). After lOh a further equh^nt 

20 of methyl iodide was added and sthrred for 16h. The solvent was removed under vacuum and the residue 
chromatographed on silica-gel eluting with CH2Cl2/MeOH (97:3) to give the title mixture of 1-end 2-methyttel- 
razoles (0.6g. 61%); 5 (360MHz, CDCta) 1 .43 (9H, m, 3 of CH3); 2.89-Z92 (2H. m,CH^; 3.38-3.48 (2H. m, CH^); 
3.83 (2H, s, CH2); 4.28 and 4.40 (total 3H, s, CHa); 6.98 and 7.17 (total 1H, d, J » 8.4Hz, Ar-H); 7.02 and 7.06 
(total iH, 8, Ar-H); 7.30 and 7.31 (total 1H, d, J = 8.4Hz, Ar-H); 7.43 and 7.54 (total 1H, s, Ar+I); 8.00 and 8.10 

25 (total 1H,brs,NH). 

2. 2H[5-(2>Methyltetrazol-5-ylmethyl)-1H-indol-3-yl]ethylamine and2-(5-(1-nfiethyttBtrazo^S-ytn^yl)-1H-in- 
dol-3-yllethylamine 

30 Prepared firom the preceding methyltetrazoles using the procedure descra>ed in step 6, Gdample 1. The 
crude product was chromatographed on silica-gel eluting with CH2Cl2^tOH/NH3X40:8:1) to give 2 separated 
components. The less polar product (O.lg, 24%) was identified as the 2HfnethyttotFazole; 6 (360M1Hz,CDCI,) 
1.38 (9H, s, 3 of CH3); 2.88 (2H, t, J = 6.6Hz, CHj); 3.00 (2H. t J = 6.6Hz, CHJ; 4.28 (3H, s, CHj); 4.33<2H, 
s, CH2); 7.00 (IH, d, J = 8.4Hz, Ar-H); 7.06 (IH, d, J = ZIHz, Ar-H); 7.17 (IH, d. J « 8.4Hz, Ar-H); 7.56<1H, 

55 s, Ar-H); 8.04 (IH, br s, NH). 

The more polar product (0.13g, 31 %) was Identified as the 1-methylfeetrsBOle; 8 (360Mlfa,t:Da3) 1 -38 (9H, 
8, 3 of CH3); 2.86 (2H. t, J « 6.6Hz, CHj); 3.00 (2H, t, J = 6.6Hz. <:H2); 3.82 (3H, s.X^Hs); 4,40 ^H, s,t)H2); 
6.98 (IH, dd, J = 1.6 and 8.3Hz. Ar-H); 7.06 (IH, d, J = 1.6Hz. Ar-H); 7.31 (IH, d, J = 8.3H2. Ar4H); 7.41 (IH, 
8,Ar-H);8.18(1H,br8,NH). 

40 

3. N.N-dirnethyl-2-I5-(2-methyltetrazol-5-ylmethyl)-1 H-indol-3-yOethylamine. Oxalate 

A solution of fbnmaldehyde (80mg of a 30% solution) in methanol (1 5ml) was added to a stfrred aolutton of 
2-pK2-methyltetrazol-5-ylnriethyl)-1H-lndol-3-yl]ethylamlne (O.lg, 0.4mmol), NaCNBHs ^Omg) and glacial 

45 acetic add (0.1 2g) in methanol (15ml). The solution was stinned for 2h. basified wtth I^CQs solution and the 
MeOH removed under vacuum. The crude product obtained after extraction into ethylaoetato and removal of 
sohrent was chromatographed ttirough silica-gel eluting with CHiCl2/EtOH/NH3 (40:8:1 ) to give the desired N.N- 
dtmethyltryptamine (96mg, 87%). The oxalate salt was prepared: mp 18S-187<^ (MeOH/E^);^ound: C. 
54.42; H. 5.74; N, 22.53. C1SH20N6.C2H2P4 requires C, 54.54; H, 6M; N. 22.45%); 8 (360MHz. DjO) 2.91 (6H, 

so s, 2 of CH3); 3.21 (2H. t. J = 7.4Hz, CH2); 3^7 (2H, t. J = 7.4Hz, GHj); 4.30 (3H, s, CH3); 4.34^H, s, CH2); 
7.17 (IH, dd, J = 1.5 and 8.4Hz. Ar-H); 7.33 (IH, a, Ar-H); 7.48 (IH, d, J = 8.4Hz, Ar^; 7.59 (IH. s, Ar-H). 

EXAMPLE 4 

65 N,N-Dimethyl-2-(5-(1 -methyltetrazol-S-ylmethyl)-1 H-indol-3-yllethylamine. Oxalate 

Prepared 1nmi^-(5-(1-m6ttiyttetFazol-5-ylmethyl)- 1 H-imlol-3-yQettiylamine (0.12Sg, 049nnmol) using the 
procedure described in step 3.€xample 3. The free tase (0.11g, 80%) obtained was oonverted to the oxalate 
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salt and recrystalllsed from MeOH/EtaO; mp 176-17rC; (Found: C. 54.21; H, 5.84; N, 2Z36- CisH2oNe.C2H^4 
requiresC, 54.54; H, 5.92; N. 22.45%); 6 (360MHz, DjO); 2,91 (6H. s. 2 of CH^); 3.21 <2H. t, J = 7.4Hz. CH2); 
3.40 (2H. t, J = 7.4H2, CHj); 4.00 (3H, s. CH3); 4.43 <2H, s, CH2); 7.13 (1H. dd, J = 1 .5 and 8.4H2. Ar-H); 7.35 
(IH. s, Ar-H); 7.50 (1H, d. J = 8.4H2, Ar-H); 7.54 (1H, s, Ar-H). 

5 

EXAMPLES 

N,N-<iinriethyl>2-|5-(1 A4>tria2d-1-ylmethyl)>1H-indo^ Oxalate Hemihydrate 

10 1. 1-(4-nitrophenyl)methyt-1,2,4-tria2ole 

4-Nitroben2ylbromtde (21 .6g, 0.1fnol) was added to a rapidly stirred suspension of 1.2,4.tria20le sodium 
salt (9.1g, 0.1mol) in anhydrous DMF (100ml) and the mixture stirred at room temperature for 16h. Ethyl acetate 
(400ml) was added followed by water (250ml) and the layers separated. The organic phase was washed with 
15 water (3 x 250ml), dried (M9SO4) and evaporated. The residue was chromatographed on silica gel eluting with 
ethyl acetate to give the trtie-firodudt (10.6g, 52%); m.p. 9S.100X. 5 (SBOMHz, OOa^) 5.47 (2H, s, CH2) 7.40 
(2H, d, J = 9Hz, Ar-H), 8.02 (1 H, s. Ar-H). 8.1 8 (1 H. s, Ar«+I), 8,23 (2H, d, J = 9Hz. Ar-H). | 

! 

2. 1-<4-aminophenyl)methvl-1^,4-triazole. Hydrochloride 

20 \ 

A solution of 1-(4-nitrophenyl)methy|. 1 A4.tria2ole (10.0g, 49mmol) in ethanoi (50mi), ethyl acetate (50ml), 

5N Ha (10ml) and water (10ml) was hydrogenated over 1 0% Pd/C (1 .Og) at 40 p.s.i.. in a Pan^ apparatus, until I 

an uptaice of 188 p.s.i„ had been observed (approx lOmins). The catalyst was removed by filtration through I 
hyflo and the solvent removed under vacuum. The residue was azeotroped with ethanoi (x2) to give the title- 

26 amine hydrochloride (10.6g. 100%). 6 (360MHz, DjO) 5.53 (2H, s, CH2). 7.37-7.48 (4H, m. Ar-H), 8.12 (IH, s, ! 

Ar-H), 8.66 (1H,s, Ar-H). | 

3. 1- (4*Hydrazinophenyl)methyl-1.2.4-triazole I 

1 

30 A solution of sodium nitrite (3.28g. 48mmol) in water (20ml) was added to a solution of the preceding amine 1 
hydrochloride ( 1 0.Og, 48mmol), in concentrated HQ (40ml), at such a rate that the temperature did not exceed 

-10*C After addition was complete the solution was stirred at 0*C for 0.25h and then added portionwise to a | 

rapidly stirred solution of Sna2.2H20 (40g) in concentrated HQ (40ml). The solution was warmed to room tern- \ 

perature and basified with 20% aqueous NaOH solution. The solution was extracted with ethyl acetate (3 x { 

35 250ml) and the combined extracts dried (Mg804) and filtered through hyflo. The solution was evaporated to \ 

dryness to give the desired hydrazine (5.0g, 56%) m.p, 1 09-1 12^C. 6 (360MHz, De-DMSO) 3.93 (2H, br s, NH2), ' 

5.20 (2H, s. CH2). 6.73 (2H. d, J = 8Hz, Ar-H), 7.08 (2H. d, J = 8Hz, Ar-H), 7.92 (IH. s, Ar-H). 8.57 (IH. s. Ar^). | 

i 

4. 2- rS-<1 .2,4-Trla20l-1-ylmethyl)-1H-lndol-3-yllethylamine. | 
40 1 

4-chlorobutanal dimethylacetal (3.22g, 21.1mmol) was added to a etinred solution (rf the preceding hyd- ! 

razine (5.0g. 26.4mmol) in ethand/water (5:1 , 1 80ml) and 5N HCI (4.5ml) and the solution refluxed for 4h. The 1 

solvents were removed under vacuum and the residue chromatographed on silica gel, eluting with : 

CHaaa/EtOH/NHj (30:8:1) to give the desired tryptamine (2.4g, 38%). 8(360MHz, CDQJ 2.90 (2H. t J « 7Hz, f 

45 CH2). 2.99 (2H, t, J = 7Hz. CHj), 5.43 (2H. s. CHj), 7.10 (IH, s. Ar-H). 7,11 (IH. d, J = 8Hz, Ar4<). 7.39 (IH. S 

d. J « 8Hz, Ar-H), 7.57 (IH, s, Ar-H), 7.94 (1 H, s. Ar-H). 8.08 (IH. s, Ar-H). 1 

i 

i 

S. N.IMImethyt-24S-(1A4-Wa20l-1-ylmethyl)-1H-indol-3-yllethytamine Oxalate Hewihwhale j 

so A solutten of fbiTOldehyde (37% w/w solution. 0.19g)Jn methanol (10ml), was ad^ 1 
preceding tryptamine (O.369. LSmmoi), NaCNBHs ^OJ22Sg. 3.6mmol) and glacial aoetie add (PASg). in 
methanol (10ml). The mixture was stined at room temperature for 2h liefbre adding saturated K2CO3 <SOml) 
and evaporating the methanoL The residue was extracted with ethyl acetate x lOOnd) and the combined ext- i 
racts washed with t>rine (1 OOmI). dried (K^COs). and evaporated. The enide product was chromatographed on | 

55 saica gel eluting with CHzayElOWNHa (20^:1) to give the free base of the tM »compound m.2lQ. S2%^. The i 
oxalate hemihydrate salt was prepared, m.p. 165- 16rC (MeOH/EfeO); (Found: C. 55.53; H, 6.04; N. 18.59. 
CiBHiaNs-CaHaO*. CSSHjO requires C, 55.29; H, 6.03; N, 1 a96%); mie 269 (HT); S (360MHz, O2P) 2.91 (6H, 
s, NMe,). 3.22 (2H. t. J = 7Hz. oy. 3.47 (2H. t. J = 7Hz, CHj), 5.52 (2H, s. CHj). 7.21 (IH. dd. J = 1.6 and 
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8.4Hz. Ar-H). 7.36 (1H. 8, Ar-H). 7.52 (IH, d, J = 8.4H2. Ar-H), 7.65 (1H, s. Ar-H), &06 (1H. s, Ar41), 8.56 (IH, 
s. Ar-H). 

EXAMPLE 6 

N,rskJ!methyl>2-I5-(1 .2,3.4-tetrazoi-2-ylinethyl>>1 H-indol-3-yllethylamine Oxalate. 

1. 1- <4-nitrophenyl)methyt-1,2,3,4>tetra2ble and 2-<4-nttrophenyl)methyl>1 A3,4-tetrazDte. 

10 4-Nitrobenzylbromide (15.42g, 71 .3minoi} was added to a stiired solution of 1 H-tetiazole (5.0g, 71. Smmol) 
and triethylamlne (7.9g. 78.0mmoi) in acetonitrile ( lOOnrl). The mixture was stiffed at room temperature for 
16h, the solvent removed under vacuum and the residue chromatographed on silica gel eluting with 
dichioromethane to give 2-isomers. The 2-allcylated product was obtained as the less polar product (2.47g, 
17%); 6 (360IWIHZ, CDQa) 5.92 (2H, s, CHa), 7.53 (2H. d, J = 8.7H2, Ar-H). 8.25 (2H, d, J « 8.7H2, Ar4fl, &56 

IS (IH, s. Ar-H). The more polar, major Isomer was identified as the 1-alkylatton product (1 1g, 75%); 8 (SBOMHz. 
CDQa) 5.73 (2H, s, CHj), 7.46 (2H. d, J = 8.7Hz, Ar-H), B27 (2H, d, J = 8.7Hz, Ar-H), &64 (IH, s, Ar-H). 

2. 2- (4-aminophenyl)methyl-1,2.3,4-tetrazole Hydrochloride 

20 2-(4-nitrophenyl)methyt-1 ,2,3,4-tetrazole (2.47g, 12.1 mmd) was hydiogenated as described fbr€xample 
5 step 2. The product (2.55g. 1 00%) was obtained as the hydrochloride salt; S (250MHz, DJ3) 5.86 (2H, s, CH2), 
7.40 (2H, d, J = 8.7Hz, Ar-H), 7.36 (2H, d. J = 8.7Hz, Ar-«), 8.74 (1H, s, Ar-H). 

3. N,N-Dimethyl-2>[5-(1.2.3.4-tetrazd-2-ylmeth,yt)-1H-indol-3-^ 

25 

The preceding amine was converted into the titte- compound using the general procedures described for 

Example 5 Steps 3-5. The oxalate salt was prepared and recrystallised from MeOH/EtsO; mp 198-199°C; 

(Found: C, 53.38; H, 5.55; N, 22.63. CUH18N6.C2H2O4. 0.2 (EtOH) requires C, 53.30; H. 5.78; N. ^74%); 

5(360MHz. D2O) 2.91 (6H. s, NMsa), 3.23 (2H. t. J = 7.4Hz, CHJ. 3.48 (2H. t, J « 7.4Hz, CHj), 6.01 <2H, s. 
30 CHa), 7.30 (IH, dd, J = 1.6 and 8.4Hz, Ar-H), 7.37 (IH. s, Ar-H). 7:53 (IH. d. J « 8.4Hz, Ar-H), 7.76K1H, s, 

Ar-H), 8.74 (1H,s. Ar-H). 
'- ' ■ , ■ • ' 

EXAMPLE 7 

35 N.N-dimethyl-2-|j5-1^,3.4-tetrazol-1-ylmethyl)-1H-lndol-3-lethyta^ 

1 -(4-nitrophenyl)methyl-1 ,2.3.4-tetrazo|e was converted into the tWe -compound using the procedures des- 
cribed for Example 5. The succinate salt was prepared. m.p.^56^C (isopropytelcohol); (Found C: 57.08; H, 
6.14; N. 23.34. CuHisNe. 0.75 {CJkifi^i requtes C, 56.89; H, 6.32; N. 23.42%); $^360M^D^) 2.93 (6H. s. 
40 NMez). 3.23 (2H. t, J = 7.5Hz. CH2). 3.48 (2H, t J » 7.5Hz. Oy. 5.81 (2H. s. CHjJ, 7.28 (IH. dd, J = 1.7 and 
8.4Hz, Ar-H). 7.39 (IH, s, Ar-H), 7.56 (IH, d. J = 8.4Hz, Ar-H), 7.75 (IH, s, Ar-H), 9^20 (IH, s. Ar-H). 

EXAMPLES 

45 N,N-Dlmeth,yl-2-t5-(1-methyl-1 ,2,4-triazot-5-ylmethyl>-1 H-indol-3-yllethylamine. BIsoxatetB 

1. Ethyl 3-P-(dimethylamino)ethyl]- 1H-indole-5-fnethylcarboximldatB. Hydrochloride 

A solution of N.N-dimethyl-2-(5K:yanomethyl-1H-indol-3-yl)ethylamine (5g, 22.01 mmd) in ethand was 
so saturated with HCI gas and the solution stnnred at room temperature for 16h. The solvent was removed under 
vacuum to give the tilie- product (6g, 92%); 6 (3MMHz. Dg-DMSO) 1.29 (3H, t, J = 7,0Hz, CH2); 2.«3<6H, s, 
NMez). 3.13 (2H. t, J = 7.5Hz, CH2). 3.31 (2H, m, CHz), 4.04 (2H, 8,CH2). 4.42 (2H. q, J » 7.0Hz, CH2). 7.08 
(IH, dd, J = 1.5 and 8.4Hz, Ar-H), 7^7 (IH, s. Ar-H), 7.37 (IH, d, J = 8.4lfe. Ar-H), 7.48 (IH, br s, NH), 7.71 
(1H,8.Ar-H). 

8S 

2. N.N-dimethyl-2-{5-(1-fnethyl-1 .2.4^azoi-5-ytmethyl)1 H-indoj-a-yQethytamine. Bisoxalate 



A mixture of the preceding imidate ester (3g, 10.15mmol), methylhydrazine (0.8ml) and triethylamine 
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(3.54ml), in ethanol (30ml), was stirred at room temperature for 3h. The solvent was removed under vacuum 
and the resultant product dissolved in fomiic add (98%, 3.3ml) and the solution stimd for 0.5h at room tem- 
perature and refluxed for 2h, The solution was cooled to room temperature, poured into an aqueous solution 
of K2CO3 (76ml) and extracted with ethyl acetate (4 x 200ml). The combined extracts were dried (MgS04) and 
evaporated, and the residue chromatographed through silica gel eiuting with CH2Ci2etOHmH3 (40:6:1) to give 
2-components. The less polar isomer wse Identified as the titte -1 -methvl-l .2,4-tria20le (360mg). The bisoxalate 
salt was prepared; mp 135-137X; (Found: C. 50.91; H, 5.38; N, 13.86. CieHaiNg. 0.25( ethanol) requires C, 
50,70; H, 5.47; N. 14.08%); 6 (360MHz, P2O) 2.91 (6H, s. HMe^; 323 (2H, t J = 7.3Hz, CHJ, 3.48 (2H, t, J = 
7.3Hz, CH2), 3.95 <3H. s, Me), 4.48 (2H, s, CHj). 7,13 (1H, dd. J = 1.5 and 8.4H2. Ar-H), 7.37 (1H, s, Ar-H), 
7.S3 (1H, d, J = 8.4Hz. Ar4<), 7.57 (1H, s. Ar-H), 8.32 (1H, s, Ar-H). 

EXAMPLE 9 

N,N-dimethyl-2-|5-<1-methyl-1 ,2.4-triazol-3-ylmethyt)-1 H-indoi-3-yllethylamine. Tiishydrochtoride 

The more polar Isomer obtained fifom Example 8 Step 2 was identified as the title -triazole (180mg). The 
Irishydrochloride salt was prepared, mp <40X (hygroscopic); Found: C, 49.80, H, 6.56; N, 16.^. CieHaiNg. 
3HCI. 0.35 (EtaO) requires C. 49.91; H, 6.62; N. 16.73%); 6 (360MHz. DjO) Z91 (6H. s, NMOz); 3J23 (2H, t, J 
= 7.4Hz, CH2), 3.49 (2H, t. J - 7.4Hz. CHj). 3.95 (3H, s. Me), 4.27 (2H. s. CH^). 7.17 (1H. dd. J = 1.5 and 8.5Hz, 
Ar-H), 7.34 (1 H, s, Ar-H), 7.50 (1H, d, J = 8.5Hz, Ar-H), 7.60 (1H, s. Ar-H). 8.88 (1H, s, Ar-H). 

EXAMPLE 10 

N,N-dlmethyl-2-f5-(1 .2.3-triazol-1 -ylmethyl)-1 H-indol-3-ynethylamine. Oxalate. 
1. 1-(4-nitrophen,yl)methyl-1,2.3-triazole 

4-Nitrobenzylbromide (25^, 0.12mol) was added to a solution of 1H-1.2,3-triazole (8.12g. 0.12mol) and 
triethylamlne (1 1 .88g, 0.12mol) in anhydrous aoetonHrile. The mbcture was refluxed for 1 h. cooled to room tem- 
perature and the precipitated NEta. HBr filtered off. The solvent was removed under vacuum and the residue 
chromatographed through silica gel eiuting with CHjOa (100) to CH^JIAMH (95.5) to give 2-products. Tlie 
more polar product was identlTied as the tMe -1-lsomer (13g, 54%); mp 1 14-116*»C 5 (2S0MHz, CDO^ 5.72 (2H, 
8, CH2). 7.38 (2H, d, J = 9Hz, Ar-H), 7.64 (1H, s. Ar-H), 7.78 (1H, s, Ar-H), 8.18 (2H. d. J := 9Hz, Ar-H). The 
less polar, minor isomer was identified as the 2-alkylation product (2.25g, 9%). mp 112-113*C. 6 (250MHz, 
CDQ,) 6.72 (2H, s, CHj). 7.40 (2H, d, J = 9Hz, Ar4<). 7.66 (2H, s, Ar-H). ai8 (2H, d, J = 9Hz, Ar-H). 

2. N,N-dimethyl-2-{5-(1.2.3-triazol-1-ylmethyl)-1H-indol-3-yllethyiamine. Oxalate 

1-(4-nitrophenyl)methyl-1,2,3-triazoie was converted into the title-indole using the general procedures des- 
cribed for example 5. The oxalate salt was prepared mp 210-212«C, (Found: C, 55.88; H, 5.75; N, 18.69. 
CisHisNg. 1.1(C2H204) O.I5H2O requires C. 55.67; H. 6.84; N, 18.87%), 6 (360MHz, DJO). 2.90 (6H, 8, NM^, 
3.22 (2H. t, J = 7.4Hz. CH2). 3.46 (2H, t J - 7.4Hz. CHj), 5.72 (2H. s, CHj). 7.24 (1H, dd. J « 1.6 and 8.4Hz. 
Ar-H), 7.36 (1H, s. Ar-H), 7.52 (1H. d, J = 8.4Hz, Ar-H). 7.66 (1H, s, Ar4<), 7.79 (1H. s, Ar-H), 8.00 (1H, d, J « 
1Hz, Ar-H) 

EXAMPLE 11 

3- (2-Anriinoethyl)-5-(2-nwthyl-tetrazol-5-yDbenzorblthiophene. Oxalate. 
Stepi 

4- Bromophenytmercaptopropanone 

To a stirred solution of 4-bromothiophenoi (5.09g, 26.9mmol) in NaOH (1.08g, 26.9mmol) and water (32ml) 
was added chloroacetone j(2.17ml, 27.3mmol) and the mbdure was stirred under nitrogen for 45min before ext- 
racting with ether, washing with water, drying (Naj SO4) and evaporating in vacuo, leaving 6.89g (100%) of the 
title compound as a white solid, 6 (CDCIa) 2.27 (3H, s), 3.65 <2H, a), 7.20 (2H, d. J 8.5Hz), 7.41 (2H, d, J = 
8.5Hz). 
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Step 2 

S"Bforno-3Hfnethyl ben2o[b)lthiophene 

5 To a gently refluxing mixture of poiyphosphoric acid (4.47g) and chlorobenzene (100ml) was added 4- 
bromophenylmercaptopropanone (2^4g, 9.14nfmK)l ) poitlonwise over 1 h and the mixture was lieated at reflux 
for 8 days. After cooling the organic phase was decanted off and the residue was decomposed with H2O 
(-100ml), extracted with CHjOa (2 x 75ml), dried (MgS04) and combing with the decanted organic phase. 
This was evaporated in vacuo to leave 2.096g of brown oil. Distillation on a KugeWhr apparatus yielded 1 .83g 

10 (88%) of the title compound as a pale yellow liquid, bp 1 00-1 10<'C/0.3Smbar. 6 (CDCI3) 2.41 (3H, s), 7.10 (1H, 
s). 7.43 (1H, dd, J = 8.5 and 1.9H2), 7.69 (1H. d, J = 8.5Hz), 7.64 (1H, d, J = 1.9Hz). 

Step 3 

15 5-Cyano-3-methyl benzo[blthiophene 

To copper (I) cyanide (0.568g, 6.35mmo]) was added 5-bromo-3-methyi benzoIb]thiopherie (1.179g, 5. 
19mmol) in N-methylpyrrolidinone (10ml) and the mature was stirred at 180-190X for 17h. This was then par- 
titioned between ether (75ml) and ammonia solution (75nrd). The ether layer was separated, washed with more 
20 armionia solution (2 x 50ml), dried (Na2S04) and evaporated in vacuo to leave 0.81g of an off-^tte solM. 
Chiomatography on flash silica, eluting with 10% ethyl acetate/petroleum ether yielded 0.76g (85%) of the titie 
compound as a white solid. 6 (CDOa) 2.47 (3H. s), 7.23 (1H, s). 7.55 (1H, dd, J = 8.3 and 1.5Hz), 7.93<1H, d, 
J » 8.4Hz), 8.03 ( 1H, d, J f 1,4Hz). 

25 Step 4 

3"Methyi-5KtBtiazoi-S-yl)4)enzo[b]thiophene 

To a solution of &cyano-3-methyl benzo[b]thiophene (0.1 94g, 1.12mmol) in N-methylpyirolidinone<5ml) 
30 under nitrogen was added triethylamine hydrochloride (0.231g. 1 .68mmoi) followed by sodium azide (0;234g, 
3.59mmol) and the mixture was extracted with ether (4 x SOmI). The combined ether extracts were dried (Mg 
SO4) and evaporated in vacuo to leave 0.78g of a white solid. This was chromatographed on flash silica, eluting 
with CH2a2/MeOH/NH33(aq) (40:8:1 to 30:8:1), to gWe 0.246g (100%) of the titto product as a white Boiid. 6 
(DMSO) 2.46 (3H. s), 7.41 (1H, s), 7.98 (1H. d, J = 8.4Hz), 8.03 (1H. dd, J = 8.4 and 1.5Hz), 8.36 <1H. d, J = 
35 0.9Hz). (Cr.NHa) 215 (M-H)-, 160. 

Step 5 

3-Methyl-S-(2-methyltetiazol-5-yl)benzoIblthiophene and 3-Methyf-5-(1-methyltetrazol-5-yf)benzo[blthiophe- 
40 ne 

To a mbcture of 3-Methyl-5-(tetrazol-5-yl)benzo[b]thiophene (0.241g, 1.12mmol) in aoetonltrile^ml) was 
added triethylamine (0.28ml, 2.01 nvnol), then iodontethane <0.486ml, 7.81 mmol) fUiowed by DMF (3rrd) until 
a clear solution formed. The solution was stinned overnight under nitrogen before evaporating in vacuo and par- 

46 titioning the residue between water (50ml) and ether (25ml). The aqueous layer was separated and extracted 
with more ether (2 x 25ml), the combined ether extracte were dried (Mg SO^ and evaporated in vacuo to leave 
0.241g of yellow solid. Chromatography on flash silica, eluting with^5-40% ethyl acetate/petroleum «ther gave 
0.1 68g (65%) of the 2-isomer of the title product as a white solid and 0.063g (24%) of the 1-isomer of the title 
product as a white solid. 2>isomer 8 (COCI3) 232 <3H, 8), 4.42 (3H, s), 7.14 (1H, s), 7.94 (1H, d, J = «.4Hz), 

50 8.10 (1H, dd, J = 8.4 and 1.5Hz). 8.51 (1H. s). m/z (Cr.NHa) 231 (M»H)* l^isomer 8 (CDa>^2:S0 (3H, s), 4-22 
(3H. s). 4.22 (3H. s), 7.23 (1H. s), 7.64 (IN, dd, J = 8.3 and 1.5ttc), 8.03 (1H. d, J = 8.4H^, 8.12 (1H, d, J « 
1.6Hz). m/t (Cr,NH3) 231 (M^)^, 202. 172. 

Step 6 

55 

3<)yanomethyl-S-CHiiethyitB<razoi-5-yl)benzotblthiophene 

To a refluxing mbcture of 3-methyl-&^Hnethyltetrsi4-5-yl) bercB0[b]thiopheneXb.1^ 0.703mnioO and 
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benzoyl peroxide (10.6ing) in carbon tetrachloride (lOinl) Irradiated with two desk lamps (2 x60W) was added 
N-bron«»succlnimide (0.1268, 0.707mmol) in small portions. After the addition was complete the mixture was 
heated at reflux for a further 90 min, then filtered and the filtrate was evaporated in vacuo to leave an oil/solid 
mixture. Chromatography on flash silica, eluting with dichloromethane gave 0.161g of cmde 3-bromomethyl- 
5-(2-methyltetrazol-S-yl) ben2o[b]thiophene as a colourless oO. 

The crude 3-bromomethyl-5-(2-methy|.tetrazol-5-yl) benzolbjthiophene (0.145g) in DMSO (0.3ml) was 
added to a mixture of sodium cyanide (29.9mg, 0.61 mmol) in DMSO (0.2itiI) and the mbctuie was stlned at 
100»C for 2h. After cooling, the mbcture was poured into water (10ml) and a brown solid was fitered off. washed 
witti water and dried In a vacuum plsfd to leave 73.5mg. The filtrate was extracted with dichloromethane (3 x 
30ml) and the combined extracts were dried (1^2804) and evaporated in vacuo to leave 44.7mg. This was com- 
bmed with the original solid and chromatographed on flash silica, eluting %vith 2ft«0% ethyl acetate/petroleum 
ether to yield 61 .Smg (38%) of the title product as a while solid. 8 (CDQs) 3.99 (2H. s). 4 43 (3H s) 7 59 fl H 
s), 8.00 (IH.d. J = 8.5Hz). 8.19 (1H.dd. J = 8.5 and 1.5Hz). 847 (1H.S). 1 ■ \ ' h . y . 

Step 7 

3-(2-Aminoethyl)-5-(2-methyl-tetrazol-S^benzon)lthiophene. Oxalate. 

«*Jif * solution of 3-cyanomethyl-5<2-methyl-tetrazol-5.yl) benzo[b]thiophene (0.434g, 1.70minol) in THF 
(18ml) under nitrogen was added dropwise 1.0M borane-telrahydrofuran complex In THF (5.10ml. 5.10mmol) 
and the mixture was heated at reflux for 6h. After cooling in an ice-bath the mixture was quenched wHh 2N HQ 
(22ml) and heated to reflux for 1h. The THF was then removed in vacuo and the residue basified with 50% 
sodium hydroxide solution (4ml) before extracting with dichloromethane (3 x 75ml). The combined extracts were 
dned (KaCOa) and evaporated «? vacuo to leave 0.45g. Chromatography on flash sfllca eluting with OycUMe- 
omtHiiatO (60:8:1) gave 0.383g (87%) of the title product as a while solid. The oxalate salt was prepared 
using oxalic add in methand/ether to give the title product oxalate as a white sdid. m.p. 204-209»C Anaiysb 
found: C. 47.75: H. 4.28; N, 1 9.28%. Calcd for C^JUmUbS. 1.1 C2H2O4: C. 47.59; H. 4.28; N. 19.54%. 5 (DMSO) 

VJlt^ ^'^ *^ ^'^^ *«• J = «•* an<» 1.4H2). 8.52(1H. s) mfii (CT.NHs) 260 

(M+H) , 230. 

EXAMPLE 12 



3-(2-Amlnoethyl)-5-(1-methyltetrazd-S-yl)benzoP)lthlophene. Oxaiata 



as Stepl 
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3-qranomethyl-5-(1-methyltetiazd-S-yl) benzoIbWiiophene 

Fdlowing the procedure of Example 11. Step 6. 0.666g (2.89mmd) 3^nethyl-5-(1-methyltetrazd-5-yl) 
benzo[b]thiophene was reacted with 0.515g (2.89mmd) of N-bromosucdnimlde and 38.1n« of benzoyl 
peroxide in 30ml of carbon-tetracWoride. The reaction mbcture was evaporated in vacuo and chromatographed 
on flash slica, duting with 0-3% methanol/dichloromethane to give 0.532g of crude 34)rDmo-5^1-methyltet- 
iazd-5-yl) benzo(b]thiophene. 

The crude 3-bromo-5K1-methyltetrazol-5-yl) benzo[b]thiophene (O.S04g) was reacted with 977mg 
(1 .99mmd) of sodium cyanide in 1 .SmI of DMSO at 1 00»C for 2h. After oodbig. the reaction mbdure was pciuied 
into water<25ml) and extracted wth dichloromethane (6 x SOmI). The combined extracts were dried (Na2S04) 
and evaporated in vacuo to leave 0.37g. Chromatography on flash si'ica, eluting with 30-60% ethyl acetate/pet- 
roleum ether yielded 28.0mg (4%) of the tifle product. 8 (CDCI,) 4.00 <2H. a), 4.23 (3H. s). 7.63 (1H s) 7 73 
(1H.dd),8.08(1H.d).ai5(1H.d). / \ /. • 

Step 2 
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f2-Aminoeth) 



[1-methyltetrazol-5-yl) bei 



liophene. Oxalate. 



following the procedure of Example 11, Step 7, 26.1mg (0.1Q2mmd) of Scyanomethy^l-methyltet- 
razd-S-yl) benzo(b]thiophene in 2ml of THF was reacted with 0.36ml (0.36mmd ) of 1.0M borane-tetrahydrofo- 
ran complex in THF. Chromatography on flash slica, duting with CHsCljMeOH/NHs 3(aq) (60:8:1) gave 
17.7mg (67%) ofthe titto product as a cdourtoss oB. The oxalate salt was prepared udng oxalic add in 



28 



I 

^0497512A2 

methanol/ether to give the title product oxalate as a white solid, rap. 2QS-212«C. Analysis found: C, 47.^; H, 
4.05; N, 19.65%. Calcd for C^HisNeS. 1.1 G2H2O4: C, 47.59; H, 4;28; N. 19.54%. 6 (D2O) 3.32-3.35 (2H,m), 
3.40-3.44 (2H. m). 422 (3H, s), 7.64 (1H, s). 7.73 (1H. d, J « 8.4H2), 8.19 (1H. s). 8^ (1H. d, 85Hz). 

5 EXAMPLE 13 

3-|2-(N,N-Diinethylamino)ethyll-5K2-methyitetra2d-5-yl)t)ei^ Oxalate. 

To a mixture of -(2-aminoethyl)-5-(2-ffnethyltetrazol-5-yl) benzo[b]thiophene (0.372g. 1.43mfnpl) and 
10 sodium cyanotwrohydride (0.1 36g, 2.1 Smmol) in methanol (3ml} and acetic add (0.247ml. 4.30mmd) cooled 
in an ice t»ith was added 38% w/v fonmaldehyde solution (0.453ml, 5.74mmd) in methanol (3ml) dropwise over 
5min and the mixture was stirred at room temperature for 3h. After this time, saturate potassium cartx)nate 
solution (30ml) was added and the mixture was extracted with ethyl acetate (3 x 50ml). The combined extracts 
were evaporated in vacuo to leave 0.53g. Chromatography on flash silica, eluting with 10-30% 
IS methanpl/dichtoromethane. gave 0.335g (81%) of the title product as a cdouriessoil. The oxalate salt was prep- 
ared using oxalic add in methanol/ether to give the titte product oxalate as a white sdid, nup. 214-21 8**C. 
Analysis found: C, 50.58; H, 4.80; N, 18.28%. Calcd for C14H17N6S. C2H2O4: C, 50.»; H, 5.07; N, 18.«%. 6 
PMSO) 2.84 (6H. s). 3.30-3.42 (4H. m), 4.46 (3H, s), 7.69 (1H, s), 8.06 (1H, dd. J = 8.4 and 1.4Hz), 8i» (1H. 
d. J - 8.4Hz). 8.56 (1H. s). (Cr.NHa) 288 (M4^H)^ 

20 

EXMAPIJEU 

N,N-dimethyi-2-C5-(2-methy!imida2oM -y!methyl>-iH-fndol-3-yl]ethylamine Trisoxalate 

25 1. H4-nitrophenyl)methyl-2-methyiimida2de 

Sodium hydride (2.45g; 61.0mmd, 60% dispersion in oil) was added to a sdution of 2-methylimidazole 
(5.0g, 60.9mmd) in DMF (1 00ml). The mixture was stirred at room temperature for 0.25h before adding 4-ntt- 
rol)enzyl txromide (13<2g, 61.0mmd) and heating at 1 1V'C for 2h fdlowed by stirring at room te mp er a ture for 
30 16h. Water (200inl) and ethyl acetate (500ml) were added, the aqueous separated and extrra 

tate (2 x 500ml). The combined extracts were washed with water (3 x 250ml), dried (Mg|S04) and evaporated. 
The crude product was chromatographed on sOica gel duting with CH^C^MeOH <4%) to give the titte-product 
(1 .58g, 10.5%); 8 (360MHz, CDCI3) 2.34 (3H, s. Me); 5.16 (2H. s, CH2); 6.67 (1H, d, J ^ 1.3Hz. Ar-H); 7.03 (1H, 
d, J = 1.3Hz. Ar-H); 7.19 (2H, d. J = 9.5Hz, Ar-H); 8.22 (2H, d, J « 9.5Hz. Ar-H). 

35 

2. N,N>dimethyl-2-[S-(2-methy1tmidazol-1-ylmethy1)-1H-indol-3-yl)ethytamin Trisoxalate 

Prepared from the preceding 4-nitrobenzyl imidazole using the general procedure described for Exampte 
5. The trisoxalate salt was prepared, mp 160-163^C (MeOH/E^); (Found: C, 50.S7; H. 5J25; N. iO.BO. 
40 Ci7H22N4*2.8 (C2H2O4) requires C, 50.79; H, 5.21; N, 10.48%); m/e 282 (M^; 6 (^Oiy^Hz, D2O) 2.^5 (3H. s. 
Me); 2.92 (6H. s, Nl^ej); 3J25 (2H, t, J = 7.3Hz, CH2); 3.50 (2H. t J = 7.3Hz, CH2); 5.42 (2H, s. CHJ; 7.18<1H. 
d. J = 8.4Hz. Ar-H); 7.31-7.40 (2H, m. Ar-H); 7^0 (1H. s. Ar-H); 7.56 (1H. d, J = 84»te, Ar-H); 7«6 (1 H. 8, Ar-H). 

EXAMPLE 15 

45 

N,N^imethyl-2-4Sjmida2d-1-yfmethyl-imndd-3"yl^ 

Prepared from imidazde and 4-nitrobenzyl bromide using the procedure described forCxampto 5. The 
bisQxalate salt was prepared. 165-166'H: (MeOH/E^); (Found: C, 53.30; H. 5.34; N. 12.18. C^JHzf*A* 2.05 
80 (C2H2O4) requires C, 53.30; H. 5.36; N. 12.37%); 6 (360MH2, D2O) 2.92 (6H, s, NMeJ; 3J2A (2H, t. J = 7.7Hz. 
CH2); 3.48 (2H, t. J = 7.7Hz. CHj); 5.50 (2H. s, CHj); 7.27 (1 H, dd, J « 1 .5 and 8.4Hz. Ar-H); 7.37 (1 H. s. Ar-H); 
7.45 (1H. s. Ar-H); 7.49 (1H. s. Ar-H); 7JSB (1H. d. J « 8.4Hz. Ar-H); 7.75 (1H. a, Ar-H); &78t1H. s. Ar-H). 
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EXAMPLE 16 



N,N-^imethyl-2-[S-(2-inethylimida2ol-1 -yl)-l H>indol-3-ynethylamine Sesqutocalate 



S 1. 1-(4*nitrophenyt)"2Hfnethyiimida2ole 

Sodium hydride (4.87g, 122.0mmol. 60% dispersion in oil) was added to a sdutton of 2-methylimidazole 
(1 Og. 122.0mmol) In Diy^F (100ml) and stirred at room temperature for OiSh. 1-Ruoro-4-nitrot)enzene (17.18g, 
122.0mmol) was added to the reaction mixture and stirred at room temperature for 1 6h. Water (ISOmI) and ethyl 
10 acetate (250ml) were added, the aqueous separated and extracted with ethyl acetate (3 x 150ml). The com- 
bined extracts were wash^ with water (3 x 1 50ml). dried (Na2S04) and evaporated to give the desired product 
(1 1 .5g. 47%); 6 (SBOMHz, CDCIs) 2.24 (3H. s. Me); 7.06 (1H, d, J « 1.6Hz. ANH); 7.10 {1H, d. J = I.6H2. Ar-H); 
7.50 (2H, d. J = 9.5Hz, Ar-H); 8.38 (2H, d. J = 9.5Hz. Ar-H). 

2. N.^^dimethyl>2^5-(2-methyfimidazol>1-yl)^1H^indol^^ytleth^ Sesquioxalate 

Prepared from the preceding 4-nitrophenyl imidazole using the procedure described for Example 6. The 
sesquioxalate salt was prepared, mp 185-186X (IPAfl^eOH); (Found: C, 56.17; H. 5.99; N. 13.46. 
Ci6H2oN4-1.55 (C2H2O4). 0.1 EtOH requires C. 56.19; H. 5,79; N. 13,58%); 5 (360MHz, DjO) 2.55 (3H. s. Me); 
20 2.93 {6H. 8. NMea); 3^6 (2H. t J = 7.4Hz, CHJ; 3.51 (2H. t, J = 7.4Hz, CHj); 7.30 (1H. dd, J = 2.0 and 8.7Hz, 
Ar-H); 7.48 (1H. d. J : ZIHz. Ar4i); 7.51-7.53 (2H. m, Ar-H); 7.70 (1H. d, J = 8.7Hz. Ar+I); 7.79 (1H, d, J = 
2.0Hz. Ar-H). 
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EXAMPLE 17 

N.N-dimeth yi>2-r5^1,2Atriazo[-1ylmethyl)-1H-indot-3-yt]ethylamine. Succinate. Procedure B 

A solution of 1-(44iydrazinophenyl)nrtethy|. 1 A4-triazole dihydrochloride (2g. 7.6mmol. Example 5 step 3) 
and 4-N.N-dimethylaminobutanal dimethylacetal (1.8g, 11.2mmol) in 4% aqueous sulphuric acid (70ml) was 
heated at reflux for 2h. After the reaction mixture was cooled to room temperature, ethyl acetate (200ml) was 
added and the aqueous t)asfffed with K2CO3. The aqueous was separated and extracted further with ethyl ace- 
tate (2 x 150ml). The combined organics were dried (Na2S04) and evaporated, and the residue 
chromatographed on sflica gel eluting with CHaCla/EtOH/NHg (30:8:1) to give the tjtie-triazole <610mg, 30%), 
The succinate salt was prepared by addition of a solution of succinic add (0.27g, 2.3mmoi) in methanol (3ml) 
to a solution of the triazole (0.61g, 2.3mmol) in methanol (5ml). The solvent was removed under vacuum and 
the resultant product reoystalllsed from isopropylalcohol, mp 118-120*C; (Found: C, 58.76; H, 6.27- N 17 79 
Ci5HiftN3.C4H604 requires C. 58.90; H. 6.50; N, 18.08%). 

EXAMPLE 18 

N.NMimethyl-2-(5-(1.2.4-triazol-1-ylmethyl)-1H-indd-3-yOethylarnine.Be 

The benzoate salt of N.N-dImethyl-2-[5-(1,2,4-triazol-1-ylmethyl)-1H-lndol-3-yllethyIamine was prepared 
by addition of a solution of benzoic acid in diethyl ether to a solution of the free base In ethanol/diethyt ether 
(1 :4). The precipitated salt was recrystallised from ethand, mp 178-180*C; (Found: C, 67.28; H, 6.55; N, 17:66. 
Ci6Hi«N3.CeH^COa2H requires C. 67.50; H. 6.44; N, 17.89%); iH NMR (360MHz. D2O) 6 2.92 (6H. s. NMeJ* 
3.22 (2H, t. J = 7.3Hz. CHJ; 3.46 (2H. t, J = 7.3Hz, CH^); 5.52 (2H. s. CH2); 7.22 (IH, dd. J = 1.6 and 8.4Hz. 
Ar-H); 7.36 (IH, s, Ar-H); 7.44-7.58 (4H. m, Ar-H); 7.65 (IH, s. Ar-H); 7.87-7.91 (2H, m. Ar^); 8,06(1H, s. Ar-H); 
8.54 (IH, 8. Ar-H). 

EXAMPLE 19 



N.N-dimethyl- 2-IM2-ethyltetrazol^vlmetiiyt)-1H-lndol-3-yl]^^ Oxalate 

Prepared as described for Example 3, using ethyl iodide. The oxalate salt was prepared, mp 140-142«C- 
(Found: C. 55.71; H. 6.26; N. 21.35. CieH22Ne.C2H204 requires C. 55.66; H. 6.23; N, 2164%); iH NMR 
(360MHz, D2O) 8 1.54 (3H. t. J = 7.4Hz. CH3); 2.91 (6H. s. NMe2); 3.21 (2H. t, J = 7.4Hz. CHj); 3.47 (2H. t J 
= 7.4Hz, CH2); 4.34 (2H. s, CHa); 4.«4 (2H. q. J « 7.4Hz, CH^CHs); 7.17 (IH. dd, J = 1 .5 and 84Hz. Ar-H); 7.33 
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(1H, s, Ar-H); 7.48 (1H. d, J » 8.4Hz. Ar-H); 7.59 (1H. 8, Ar-H). 
EXAMPLE 20 

5 N,N^imethyi-245-<1-ethyltetra2ol-5-ylmethylH H>indol>3-yl]ethyiagnine. Oxalate 

Prepared using the procedure described for Example 4, using ethyl iodide. The oxateto salt was prepared, 
mp 179*0 (MeOH/EtaO); (Found: 0. 55,59; H. 6^3; N, 21 .49. CieH22N6.02H206 requires C, 55.B6; H, 6.23; N, 
21.64%); iH NMR (360MH2, D2O) 6 1.32 (3H, t, J = lAHz^CH^; 2.90 (6H, s, I^MeJ; 321 (2H, t, J = 7.4H2. 
10 CH2); 3.46 (2H, t. J « 7.4H2. OHj); 4.38 (2H. q, J = 7.4Hz, CH2); 4.47 (2H. 8, OH2); 7.14 (1H. dd, J = 1:6 and 
8.4H2. Ar-H); 7.35 (IH. s, Ar-H); 7.50 (1H. d, J = 8.4H2. Ap+I); 7.53 (1H, s, Ar-H). 

EXAMPLE 21 

IS. N,N-Dimethyl-2-I5-{1 ;2,4-triazol-1-yl)-1 H-indol-3-yqethylamine. Bisoxatate 

Prepared as descrit)ed for Example 16 from 1^,4-triazole sodium derivative and 1^uoro-4*n(troi)enzene. 
The bisoxalate salt was prepared, mp 210^0 (MeOH/EtaO); (Found: 0. 50.11; H, 4.78; N, 16.35. C14H17N6. 1.9 
(C2H2O4) requires C. 50.14; H, 4.92; N« 16.43%); iH NMR (360MHz. D2O) 6 2.92 (6H, s, NMoa); 3^ (2H, t. J 
20 = 7.4Hz. OH2); 3.50 (2H, t, J - 7.4Hz, CH2); 7,44 (IH, s, Ar-H); 7.47 (IH, dd, J = 2.0 and 8.7Hz, Ar-H); 7X3 
(IH. d. J = 8.7Hz, Ar-H); 7.88 (IH. d, J = 2.0Hz. Ar-H); 8.36 (IH, s. Ar-H); 9.05 (IH. s, Ar-H). 

EXAMPLE 22 

25 445^(2-Methylimidazoi>1-yl)-1HHndot^3^yl^^knethylplperidtne. Bisoxalate sesquihydrate 

A solution of N-methyl-4-(fomiytmethyl)piperid ine (0.25g, 1 .8minol) and 4-(2-methyiimidazolyl)phenyt hyd- 
razine hydrocliloride (0.48g, Zimrnol) In 4% H2SO4 (25ml) was heated at reflux 

to room temperature, t>asiried with K2003 solution and extracted with OH2CI2 (3 x 75nrtl). The combined extracts 
. 30 were dried (Na2S04) and evaporated and the residue purified by chromatography on silica-gel eluting with 
CH2Cl2^Et0H/NH3 (60:8:1) to give the title-compound (0.12g). The bteoxalate sesquihydrate salt was prepared, 
mp 6S-70X (hygroscopic); (Found: 0. 52.97; H. 5.51 ; N. 1 1.07. Ci8H22N4^(C2H2p4}. I.5H2O requir8sC,^.^9; 

H, 5.83; N. 11.17%); m NMR (360MHz, D2O) 6 1.96-2.08 (2H. m, CH2); 2.31-^40 (2H, m,OH2); 236 (3H. s. 
CH3); 2.95 (3H. s. CHa); 3.20-3.27 (3H, m. CH and CHj); 3.64-3.68 (2H. m. OH2); 7.28 (IH, dd. J =2 and 8.7Hz. 

35 Ar-H); 7.44 (1 H. s, Ar-H); 7.48 (1 H, d, J 2Hz. Ar-H); 7.53 (1 H, d, J = 2Hz, Ar-H); 7.69 (1 H. d, J = 8.7Hz. Ar-H); 
7.81(1H,d.J = 2Hz.Ar-H). 

EXAMPLE 23 

40 4-(5K1 .2,4-Triazol-1-ylmethyl)-1 H-indol-3-yil-NKnethylpiperidlne. Oxalate 

A solution of hl-rnethyft-4-(fbrniylmethyl)piperidine (0.1g, 0.71mmol) arKl 4-(1.2.4-triazolylmethyl)phenyl 
hydrazine dihydrochloride (0.1 85g, 0.71 mmd) In 4% H2SO4 was heated at reflux for 2h. The mbcture was cooled 
to room temperature, basified with K2CO3 solution and extracted with CH2Ci2 (2 x 100ml). The crude product 

48 was chromatographed on silica-gel eluting with CH^O^EtOH/NHa (40:8:1) to give the titie<X)mpound (60mg). 
The oxalate salt was prepared, mp 218-220^;; (Found: C. 58.61; H, 6.03; N. 17.94. Ci7H2iNfi.1.02 XC2H^4) 
requires C. 58.96; H. 6.38; N, 17J56%); ^H NMR (360MHz. D2O) 6 1.88-Z02 (2H, m. CH2); 2^(«.34X2H. m. 
CH2); 2.92 (3H. s, CH3); 3.10-3.24 (3H, m, CH and CH2); 3.60-3.64 (2H, m.<)H2); 5:51 (2H. s, CH^; 7^1 (IH. 
dd. J = 1.5 and 8.4Hz. Ar^); 7.26 (IH, s. Ar-H); 7.51 (IH, d. j = 8.4Hz. Ar-H); 7X9 (IH, s. Ar-H); 8.05 (IH, s. 

80 Ar-H); 8.55 (1 H, s. Ar-«). 

EXAMPLE 24 

1H-H5-(2-Methylimida2ol-1-yl)-1H-indot-3-yl)H)iperidine Bisoxalate dihydrate 

68 

I. 4-I5-(2-Methylimldazol-1-yi)-1H-indol-3-ylH4-benzylpiperine 

Prepared from N-benzyl-4-(fbnmylmethyt)piperidine using the procedure described fbr^Example ^ ^H 
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NMR (360MHz. CDQ,) 8 1.80-1.94 (2H. m. CH2): 1.98-2.06 (2H, m. CHj); 2.14-2.24 (2H. m. CHj); 2.33 (3H. 
8. CH3); 2.76-2.85 (1H. m. CH); 3.02-3.08 (2H. m. CHj); 3.60 (2H. s. CH^ 7.03-7.10 (4H. m. AnH); 7.26-7.38 
(5H. m. Ar-H): 7.41 (1H. d. J = 8.5Hz, Ar-H); 7.52 (1H. d. J = 1.8Hz. Ar-H); 8.30 (1H, br s. NH). 

« 2. 1 H-4-[S-(2-Methylimida2ol-1-yl)-1H-indol-3-yllpiperidine. BisoxalatB dihi 



To a solution of ammonium fomiate (0.32g, 5.07mmoi) and 4-I5^2-niethylimidazol-1-yl)-1 H-indol-3-yll-N- 
benzylpiperidine (0.4g. I.OSmmol). in metlianol (40ml) was added PdC (10%; 0.4g) and the mixture stiirad at 
60-C for 3h. The catalyst was removed by filtration through celite and the solvent removed under vacuum. The 
residue was taken up into HjO (30ml). basified with NH3 solution and extracted with ethyl acetate (3 x 100ml). 
The combined extracts were dried (Na2S04) and evaporated and the residue chromatographed thiough sflica- 
gel eluting with CHjaaffiteOHMHj (30:8:1) to give the desired piperidine (0.2g). The bisoxalate dHiydiate salt 
was prepared, mp WfC (hygroscopic); (Found: C. 50.53; H, 5.54; N. 10.87. C,7H2oN4.2(C2H20«).2.2H20 
requires C. 50.43; H. 5.72; N. 11 J>0%); 'H NMR (360MH2. D2O) S 1.91-2.03 (2H. m. CHj); 2.30-2.34 (2H. m, 
CH2); 2.55 (3H. s, CHa): 3.19-3.36 (3H. m, CH and CHa): 3.5M.62 (2H. m, CHj): 7.28 (1H. dd. J = 1.2 and 
8.6Hz, Ar-H): 7.44 (1H, 8, Ar41): 7A7 (1H, d. J « 2.0Hz, Ar-H); 7.52 (1H. d. J = 2.0Hz, Ar-H); 7.69 (1H, d. J = 
8.6Hz, Ar-H): 7.82 (1H, d, J = 1.2Hz, Ar-H). 



10 
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EXAMPLE 25 



1 H-4-[5-( 1 .2.4-Triazol- 1-ylmethyl)-1 H-indol-S-yllPiperidlne. Oxalate 

Prepared liom N-benqM-(fonnylmethyl)piperidine and 4-(1 A4-triazolylmethyl)phenyl hydrazine dihyd- 
rechloride using the procedures described for Examples 23 and 24. The oxalate salt was prepared, mp 272^- 
(Found: C. 58.27; H. 6.56; N, 18.79. C„H„Nb.C2HjP4 requires C, 68^1; H, 5,70: N, 1486%); iH NMR 
(360MHz, D2O) 6 1.86-1.98 (2H, m, CHj); 2,24-2.28 (2H, m. CHj); 3.15-3.36 (3H. m. CH and CHj); 3.52-3.56 
(2H. m, CH2): 5.51 (2H. s. CH2): 7.21 (IH, dd. J = 1.6 and 8.5Hz. Ar-H); 7.27 (IH. s, Ar-H); 7.52 (IH. d, J = 
8.5Hz, Ar-H): 7.70 (IH. d, J « 1.6Hz. Ar-H); 8.09 (IH. s. Ar-H); 8.60 (IH. s. Ar-H). 

30 EXAMPLE26 



1 H-3-[5-(2-Methvlimidazol-1-yl)-1 H-lndol-3-yll-pynt)lldine. Bisoxalate 

1. 34S-(2-Methylimidazol-1-yl)-1H-indot-3-yll-h>-ben»lpyirolidine 
36 

Prepared from N-ben^fl-3- (Ibnnylmethyl)pyfrolidine and 4-(2-m^imidazolyl)phenyl hydrazine hyd- 
rochloride as described for Example 22; NMR (360MHz. CDO^ S 1.98-Z06 (IH. m, CH of CHj); 2.34 (3H 
8. CHa); 2.34-2.44 (2H, m, 2 of CH of CHj); 2.71 (IH, t. J = 7.4 Hz, CH of CHj); 2.80 (1 H, t, J = 6.9Hz, CH of 
CHj): 3.05 (IH. t. J = 8.7Hz. CH of CH,) 3.61-3.73 (IH. m,CH): 3.72 (2K ABq. J = 13Hz, CHj): 6.95-7.14 (4H. 
40 m. Ar-H): 7.22-7.41 (5H. m. Ar-H); 7.40 (IH. d. J = 8.5Hz. Ar-H); 7.66 (IH. s. Ar-H): ^30 (IH. br s NH). 

Z 1H-3-f5-(2-Methvlimidazol-1-ylHH-h»dol-3-vl)pvnolldine. Bfeoxalate 

Prepared from the preceding N-benzylpynrolidine using the procedure described fbr Example 24. The 
« bisoxalate salt was prepared, mp 210-213<^ (methanol/ethei): (Found: C. S3.93; H. 5.22; N, 12.50 
CieHisrMCCjHzOJ requires C, 53.81; H, 4.97; N, 1Z5S%): 'H NMR (360MHz, DjO) 8 2.91-2.30 (IH. m. CH 
of CHj): 2.55 (3H. s, CH,); 2.55-2.60 (1H, m, CH of CHJ; 3.35-3.64 <3H. m, CH and CHj); 3.80-3.90 (2H. m 
CHj); 7.30 (IH, dd. J = 2 and 8.6Hz. Ar-H); 7.47 (IH. d. J - 2Hz. Ar-H); 7.50 (IH. 8. Ar-H); (7.53 (IH. d, J = 
2Hz, Ar-H): 7.70 (IH, d, J = 8.6Hz, Ar-H): 7.80 (IH. d, J = 2Hz, Ar-H). 

50 

EXAMPLE 2r 



N-Methyl-3-{S- (2-methyHmidazDl-1-yl>.1 H-indol-3-yllpynolidine. Bisoxalale 

To a cooled (0-C), stined mixture of 1H-3K5K2-methyllmidazol.1-yl)-1H-lndol-3-yllpyiroBdlne (0.12g, 
0.45mmol), acetic acid (0.136g, 2.3mmoO and NaCNBHj (71mg. I.lmmol). in methanol (15ml). was added 
dropwise a solution of fonnaldehyde-(89mg of a 38% w/w solution in H^Q. I.lmmol) in methanol (lOn^). The 
mbdure was stined at 0«C for 0.1 h before wamning to room temperature and stiiring fbr 1 .5h. Saturated K^CQs 
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solution (1 Omt) was added and the solvent removed under vacuum. The residua was extracted wfth ethyl ace- 
tate (3 x* 100ml) and the combined extracts dried (NaiS04) and evaporated. The crude pioduct was 
chromatographed on silica-gel etuting with CH2Cl2/MeOH/NH3 (60:8:1) to give the title pioduct {0.1g), The 
bisoxalatB salt was prepaied, mp 191-194^0 (MeOH/ElaO); (Found: C, 54.39; H. 5,30; N, 11.87. 
5 Ci7H2oN4.2(C2H204).0.2H20 requires C, 54,36; H. 5.30; N, 12.07%); NMR (360MHz, DjO) 62^2.45<1H, 
m. CH of CH2); 2.55 (3H, s. Me); 2.62-2.75 (1H, m. CH of CHj); 3.02 and 3.03 (total 3H, s, Me); 3.23-3.45 (2H, 
m, CH2); 3.60-3.68. 3.77-4.1 and 4.12-4.15 (total 3H, each m, CH and CH2); 7.30 (1H. d, J = 8.9Hz, Ar-H); 7.48 
(1H, d, J = 2.2Hz. Ar-H); 7.52 (1H. s, Ar-H); 7.53 (1H. d, J =2.2Hz, Ar-H); 7.70 (1H. d. J = 8.9Hz, Ar-H); 7.78 
(1H.s.Ar.H). 

10 

EXAMPLE 28 

1H-4-C5-lmldazol»1-yl-1H-tndol-3-yl]plperidine. Bisoxalate 

IS Prepared from N-benzyl-4-(fomnyimethyl)pipendine and 4-(imidazolyl)phenyl hydrsine hydrochloride 
using the procedures described for Examples 22 and 24. The bisoxatale salt was prepared, mp 155-157'>C; 
(Found: C, 54.32; H, 5.50; N, 11.66. Ci6HiaN4^(C^2O4).0.3(Et2O) requlresC. 54.33; H, 5.38; N, 11.96%); ^H 
NMR (360MHz, D2O) 6 1.90-2.04 (2H, m. CHj); 2.32 (2H, br d. J = 13Hz. CHj); 3.20-3.32 (3H, m,CH andCHj); 
3.55-3.60 (2H. m, CHj); 7.41-7.44 (2H, m. Ar-H); 7.64 (1H. s. Ar-H); 7.68 (1H, d, J = 8.7Hz. Ar-H); 7.85<1H, s, 

20 ArrH);7.92(1H.d.J»2Hz.Ar-H);9.06(1H,8,Ar-H). 

EXAMPLE 29 

1 H-4-[5-(1 .2,3-Triazol-1-yl)-1 H-indol-3-yl]piperidine. Hemioxalate 

25 • 

Prepared from N-benzyl-4-(fbnmylmethyl)plperidine and 4-(1 ,2.3-lriazotyi)phenyl hydrazine hydrochloride 
using the procedures described for Examples 22 and 24. The hemioxalate salt was prepared, mp 278'»C 
(MeOH/EtaO); (Found: C, 61.84; H. 6.10; N, 22.21. Ci6Hi7N6.0.6(C2HiO4) requires C,«1.53; H. 5.61; N. 
22.42%); iH NMR (360MHz. De-DMSO) 5 1.66-1.82 (2H. m, CH2); 1.98^06 (2H, m. CH2); 2.83-2.89 <2H. m. 
30 CH2); 2.98-3.08 (1H. m, CH); 3.21 (2H, br d. J = 12.5Hz. CHa); 7.28 (1H. s. Ar-H); 7,51-7.56<2H, m. Ar-H); 7.93 
(1H, s, Ar-H); 8.05 (1H, 8, Ar-H); 8.73 (1H, s, Ar-H). 

EXAMPLE 30 

3S N-Methyl-4-{5-imidazol-1-yl-1 H-indol-3-yllpiperidine. SesquioxalatB 

Prepared from N-methyl-4-(fonnylmethyl)piperidine and 4-{imidazolyl)phenyl hydrazine hydrochloride as 
described for Example 22. The sesqutoxalate salt was prepared, mp 21 7"^; (Found: C,57>I1; H, 5.83; N. 13.30. 
C17H20N4. 1.5(C2H2O4).0.14(CH3OH) requires C. 57.61; H, 5.56; N. 13.34%); ^H NMR (360MHz. P2O) 5 1.94- 
40 2.06 (2H. m, Chy ; 2.34-2.38 (2H. m. CH2); 2.94 (3H, S.CH3); 3.20-3.27 (3H, m. CH andCHj); 3.53-3.57 (2H, 
m, CH2); 7.40-7.43 (2H. m. Ar-H); 7.54 (1H. s, Ar-H); 7.58 (1H. d. J = 8.7te. Ar-H); 7.84<1H, s. Ar-H); 7.90 
(1H. d. J « 1.3Hz. Ar-H); 9.07 (1H. s, Ar-H). 

EXAMPLE 31 

45 

N-Methyl-4-[5-(1 A3-triazol-1-yl)-1H-indol-3-yOpiperidlTO HemioxalatB 

Prepared from N-methyM-(fomnylmethyl)piperidine and 4-(1^.3-triazolyl)phenyl hydrazine hydrochloride 
as described for Example 22. The hemioxalate salt was prepared, mp251-254''C (MeOH/EtiO); (Found: C. 
80 62.21; H, 6.49; N. 21.21. C,6Hi9N6.0.5(C2H2O4).0.1H2O requires 0,52.22; H, 6.20; N, 21.34%); ^H NMR 
(360MHz. D2O) 6 1 .69-2.01 (2H. m.OH2); 2^25-2.31 (2H, m.CH2); 2.94 (3H, s.CHa); 3.04-3.20 (3H, m. CH and 
CH2); 3.51.3.55 (2H, m. CH2); 7.32 (1H, s. Ar-H); 7.44 (1H, dd. J = 1.9 and 8.7Hz, Ar-H); 7.58 (1H, d, J = 8.7Hz. 
Ar-H); 7.85 (1H. d, J = 1.8Hz. Ar-H); 7.94 (1H. s. Ar-H); 8;29 (1H. s. Ar-H). 

55 
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EXAMPLE 32 



10 



N-Methyl-3^5-(1.2.3-tria2d-1-yO-1H-indol-3-vnpyirolidine. Oxalate 

Prepared from N-benzyl-3-(fonnylmethyl)pynolldlne and 4-(1.2.3-tria20iyl)phenyi hydrazine hydrochloride 
as described for Examples 26 and 27. The oxalate salt was prepared, mp 154-156»C (MeOH/EtjO); (Found: 
C, 57.06; H. 5.39; N, 19.43. CisHnNs-CzHjO* requires C, 57.14; H, 5.36; N. 19.60%); NMR (360MHz, DjO) 
5 2.23^.38 (1 H, m. CH of CH2); 2.55-2.69 (1H, m, CH of CHj); 3.01 (3H, 8. Me); 3.13-3^2 and 3.55-3.60 (total 
2H, each m. CHj); 3.70-4.09 (3H. m. CH and CHj); 7.39 (1 H. d. J = 8.7Hz. Ar-H); 7.42-7.46 (1 H. m. Ar-H); 7.58 
(1H, d. J = 8.7Hz. Ar-H); 7.62 (1H. s. Ar-H); 7.93 (1H, s. Ar-H); 8.30 (1H, 8. Ar-H). 

EXAMPLE 33 



18 



20 



N-Meth! 



(2-methylimidazol-1-ylmethyl)-1H-lndoi-3-yl]pynrolidina Bisoxalate 



Prepared from N-ben^4^fbnnylmethyl)pynolidine and 4-(2-(methyl)imidazoH^methyl)phenyl hyd- 
razine hydrochloride as described for Examples 26 and 27. The bisoxalate salt was prepared mp 1S2-153>C- 
(Found: C. 55.41; H. 5.51; N. 11.61. C«H22N4^C2H204) requires C. SSj69: H. 5.52; N. 11.81%); iH NMR 
peOMHz. D2O) 5 2.22-2.46 (IH, m, CH of CHj); 2.58-2.76 (1 H, m. CH of CHa); 2.65 (3H, s. Me); 3.02 and 3.03 
(total 3H, s. Me); 3.21-3.44. 3.60-3.67. 3.75-3.95 and 4.09-4.14 (total 5H. each m, CH and 2 of CH2): 5^2 (2H 
8.CHj); 7.17-7.19 (IH, m, Ar-H); 7.32 (2H. s. Ar-H); 7.39 (IH. d, J = 8.4Hz. Ar-H); 756 (IH. d, J = 8.4Hz, Ar-H); 
7.67 (IH, 8. Ar-H). 



EXAMPLE 34 



25 



30 



38 



40 



N-Methyl-3-tS-lmldazol-1.yl-1H-indol-a-yllpym)lidine. Bisoxalate 

Prepared from N-benzyt^fonnyim^)pynolidine and 4-(imidazolyl)phenyl hydrazine hydrochloride 
using the procedures described for Examples 26 and 27. The bisoxalate salt was prepared, mp 173-175-C 
(MeOHCtaO); (Found: C. 53.94; H. 5.07; N, 12.51 .C,eH«N4.2(C2H20^ requires C. 53.81; H. 4.97; N, 12.55%); 
IH NMR (360MHz. DjO) S 2.26-2.45 and Z60-2.78 (each IH. each m. CHj), 3J02 and 3.03 (total 3H each s 
Me). 3.23-345, 3.61-3.66, 3.78-3.95 and 4.11-4.16 (total 5H. each m. 2 of CHj and CH). 7.42 and 7.45 (total 
IH. each s. Ar-H). 7.49 (IH. d. J = 9.2Hz, Ar-H). 7.65 (IH. s. Ar-H), 7.69 (IH. d, J = 9.2Hz, Ar-H). 7.86-7.89 
CM, m, Ar-H), 9.09 (1 H. s. Ar-H). 

EXAMPLE 35 

N-Methyl-3-f5-(1.2.4 -triazol-1-ylmethyl)-1H-indol-3-yllpyrrolldine. SesquioxalatB. HemihydratB 

Prepared from N-benzyl-3-(fbmiylmethyl)pyrrolidine and 4-(1.2.4-triazolylmethyl)phenyl hydrazine dihyd- 
rochloride as described tor Examples 26 and 27. The sesquioxalate hemihydretB sdt was prepared, mp 59- 
61«'C(i8opropyl alcohoi/E^); (Found: C. 55.10; H, 5.79; N, 16.99. C„H„N6.1.3(C2H2O4).0.4H2O requires C, 
55.08; H, 5.57; N. 17.27%); <H NMR (360MHz. DjO) S 2.20-Z42 and 2.54-2.72 (each IH. each m. CHa). 3 00 
and 3.02 (total 3H. each s. Me). 3.16-3.42. 3.56-3.62. 3.72-3.76, 3.82-3.94 and 3.98^.10 (total 5H. aach m 2 
of CH2 and CH). 5.52 (2H. s. CHj), 7.22 and 7.24 (total IH, each s, Ar-H). 7.34 (IH. d. J = 8.6Hz. Ar-H). 732 
(IH. d, J = 8.6Hz. Ar-H). 7.66 (IH. s. Ar-H), 8.06 (IH. s. Ar-H). 8.58 (IH. s. Ar-H). 

EXAMPLE 36 

» N-Methyl-3-fS-lmidazol-l-ylnwthyl-l H-indol-3-yllpvirolidine. Oxala te. Hemihj 

Prepared from N-benzyl^formylmethyl)pyiroiidine and 4Kimidazol-1-yimethyl)phenyl hydrazine hyd- 
rochloride as described for Examples 26 and 27. The oxalate hemihydrete salt was prepared mp 101- 104«C 
fisopropyl alcohol/EtjO); (Found: C. 59.51; H. 6.35; N. 14.54. C„HjoN4.C2H204.0.6HaO. 0. 1 fPiOH) requires 
«5 C, 59.86; H. 6.25; N. 14.47%); iH NMR (360MHz. DjO) 5 2^6-2.42 (IH. m. CH of CHj). 2.6a.Z74 (IH. m. CH 
of CHa). 3.03 (3H, s. Me). 3.16^.12 (5H. br m. 2 of CHj and CH). 5.45 (3H. s. Me). 7JJ7 (IH, dd. J = 1.6 and 
aSHz. Ar-H). 7.31 (IH, s. Ar-H), 7.38-7.40 (2H. m. Ar-H). 7.58 (1 H. d. J = &5Hz. Ar-H). 7.70 (IH. a, Ar-H), 8.39 
(IH, 8, Ar-H). 
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EXAMPLE 37 

N,N-dimethyl-2-<S-<2-aminoimlda2oi-1-yt)>1H-indd-^^^ Bisoxalate 

5 Prepared from 2-aminoimidazole and 4-fluon) nitrobenzene as described for€xaniple 1 6. To prevent reac- 
tion of the aminoimidazole with sodium nitrite under the diazotization conditions the amino was protected as 
the acelamlde with AC2O/ACOH prior Id hydrogenation and hydrazine formation. 'Fischer reaction of 4-{2- 
(methylcarbonylamlno)lmidazol-l-yOphenyl hydrazine with N.N-dlmethylaminobutanal dimethylacetal gave the 
title- producL The bisoxaiate salt was prepared, mp 199-200*^C (l^eOH/Et20); (Found: C, m35; H, 6.06; N, 

10 15.05. Ci6HigN6.2.1(C2H204) requires C, 50.31; H, 5.10; N, 15.28%); NMR (360MHz, p^O) 6 2.91 |6H, s, 
N(Me)2), 3.27 (2H. t J = 7.4Hz, CH2), 3.50 (2H. t, J = 7.4Hz. CH2). 6.97 <2H. s. Ar^). 7.29 (1H, dd, J = 1 .8 and 
8.7Hz. Ar-H). 7.48 (1H, s. Ar-H), 7.67 (1H, d, J = 8.7Hz, Ar-H), 7.78 (1H, d, J = 1.8Hz. Ar-H). 

EXAMPI^38 

N,ls<-Dimethyl-245-(2^nriinoimaazol'1-ylmethyl)-1 H-lndol-3-yl)ethylamine. Sesquioxalate 
1. 4-Cyanophenylhydrazine. Hydrodiloride 

20 To a cooled (-15''C} and stirred suspension of 4-aminobenzonitrlle (50g, 423mmol) in concentrated hyd- 
rochloric acid (550ml) was added dropwise a solution of sodium nitrite ^31 .5g, 4S7nTmoi) In water<200ml) at 
such a rate as to maintain the temperature below -10X. After the addition was finished, the reaction mixture 
was qulddy filtered to remove solids and the filtrate was added portionwlse to a pooled {-WC) and stiired sol- 
ution of tin (II) chloride dihydrate (477g, 2.1mmol) in concentrated hydrochloric add (370ml) at such a rata as 

26 to nwlntain the temperature below -10*»C. After furtiier 15 minutes at -10 to OX, ttie w^ 

lected by filtration, washed witti dietiiyl ettier (4 x 250mi) and dried to give S6g (78%) ofthe titie compound : mo 
235-237»C (etiianol-watar 1 :1); iH NMR (250MHz. DMSOnle) 6 10.50 (3H, br s, -N^Ha). 9.10 (1H, br s. 4^H.), 
7.71 (2H. d. J = 8.8Hz. Ar-H). 7.03 (2H, d. J = 8.8Hz. Ar-H); nite (CO 132 (IT-I). 

30 2. 2H[5-Cyano-1H-4ndGl>3-yt]ethylamine. Hydrochloride 

To a stirred suspension of 4-cyanophenylhydrazine (50g) in a mixture of etiianol and water (5:1 ; 21) was 
added 4-chlorobutanal dim^ylacetal (45g) and tiie resulting mbcture was refluxed for 18 houre.'Solvents were 
removed under vacuum and the residue was azeotroped witti toluene to give a brov^ solid. Cfystallisation of 
35 fh'fs erode material from metfianol (1 50ml) gave 23g (35%) of the titie compound as a yellow solid; mp 270- 
274«C; iH NMR (250MHz. DMSOde) « 11.60 (1H. br s. indole N4<). 8.17 (1H. d. J = 1.1Hz. Ar-H). 7.97 <3H. 
brs. .hTHa). 7.54 (1H. d. J = 8.5Hz. Ar4<), 7.46 (1H, s, Ar-H), 7.44 (1H, dd, J = 8.5 and 1.1Hz, Ar-H). 3.05.(4H. 
br s, -CH2CH2N-); mte (a) 184 (M^-1). 

40 3. N-tert-Butyloxycartxmyl-2-f 5<yano-1 H-tndot-3-ylletiTylamlne. 

The titie compound was prepared in 58% yield from ttie preceding tryptamlne using the conditions des- 
cribed for Example 1 (Step 4); white solid; mp 132-1 34''C (hexane-ettiyl acetate); ^H NMR (250MHz, CDQa) 5 
8.42 (1H. br s. indole N-H). 7.93 (1H, s. Ar-H). 7.41 (2H. s. Ar-H), 7.12 (1H. d. J = 2.2Hz, Ar4i). 4.71 (1H, br 
46 s, -NH-), 3.44 (2H. q. J = 6.9Hz. ^tbNH-). 2.94 (2H. t. J = 6.9Hz, Ar-CHr). 1.46 (9H. s. t-Bu); mte^Q) SBB 
(M*+1). 

4. N-tert-Bu^oxycart)onyl-2-{5-aminomethyi-1H-indol-3-ynettiytamlne. 

50 A solution ofthe product from tiie previous step (11. 3g) in a mixture of absolute etimnol (750mi) and 
chloroform (22ml) was hydrogenated at 50 psi over platinum (IV) oxide (1g) for 28 hoira. The catalyst was 
removed by filtration and solvents were renrKived under vacuum. Flash chromatography of the lesUue^sllica 
gel. dichloromethane-metttanol-ammonia 90:10:1) gave 9.5g (82%) of tiie titie contpound as a white solid; mp 
147.149-C; iH NMR (360MHz, CDQa) 6 8.04 (1H. br s. indole N-H). 7.52 (1H. s, Ar-H). 7.33 (1H, d. J = 8.4Hz. 

55 Ar-H). 7.18 (IH. d, J = 8.4Hz. Ar-H). 7.03 (IH. s. Ar-H). 4.61 <1H. br s. -NHBOC). 3.96 (2H. s. Ar-CtlaNHa). 
3.45 (2H. br q. -CffeNHBCX;), SL9S (2H, t, J = 6.6Hz, Ar-CHr), 1.43 (9H, s. t-Bu); mte (a) 288 (M*-1). 
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5, N-tert-Butyloxycarfaonyl-2-[5-dimethylaminomethyl-1 Hnndd-a-yqethytemine, 

The title compound was prepared in 71 % yield from the product from the prevbus step using the conditions 
described for Example 3 (Step 3); colourless thick oil; NMR (260MH2, CDQa) d 6.07 (1H, br s, indole N-H), 
6 7.50 (1H. s. Ar4i), 7.31 (1H. d, J = 8.3Hz. Ar-H). 7.16 <1H, d. J = 8.3H2. Ar4<), 7.02 (1H. s. Ar-H). 4.61 (1H. br 
s, -NH.), 3.54 (2H, s, Ar-CHzN-), 3.45 (2H. q. J = 6.2Hz, -CH2NH-), 2.94 (2H, t J = 6.2H2, Ar^Hr). 227 (6H, 

8. -NMe2). 1.43 (9H, s, t-6u). 

6. N>tert-Butyloxycarbonyl>245-trimethylammonlum methyHH«indol-3-yl]ethytamine. Iodide 

10 

Asolution of the product from step 5 (2.9g} in a mixture of anhydrous diethyl ether(170ml)and iodomethane 
(36ml) was allowed to stand at room temperahjre for 16 hours in the dark. The white solid was collected by 
filtration, washed with diethyl ether and dried over phosphorous pentoxide at 50**C under vacuum to give 4.2g 
(100%) of the title compound: mp 199-202^C (decomposition); NMR (360MHz, DMSO-de) 6 11.09 (1H, br 
15 s, indole N^), 7.69 (1H. s, Ar-H). 7.44 (1H. d, J = 8.3Hz. Ar-H). 7StS (1H. s, Ar-H). 7.19 (1H, d. J = 8.3H2, 
Ar-H). 6.89 (1H. br t. -NH-). 4.57 (2H, s. Ar-CHzN-). 3.23 (2H. q, J = 7.6Hz. -CHgNH-), 3.01 (9H, s. -hTMea), 
2.83 (2H, t, J = 7.6Hz. Ar^Hr). 1.37 (9H. s. t-Bu); m/z (FAB) 332. (Found: C. 49.30; H. 6.55; N, 8.79. 
CioHaolNaQz requires: C, 49.68; H, 6.58; N, 9.15%). 

20 7. N-tert-Bu^loxycarbonyi*2-<5-(2^itroimidazol-1-ylrnethyl)-1H-indol-3-yq^ 

Sodium hydride (0.6g of a 60% disperston in oil) was added to a stirred solution of 2-nitroimidazole (1.61g, 
14.2mmol) in DMF (65n^), at room temperature. After 0.5h, a solution of the preceding methiodtde (3.26g, 
7.1mmol) in DMF (40ml) was added and the mixture refluxed for 2h and then stirred at room temperature for 
25 18h. Aqueous work-up followed by flash chromatography of the cnide product affoided the title -compound 
(2.6g); iH NMR (360MHz, CDCI3) 8 1.43 (9H. s. t-Bu). 2.94 (2H. t, J = 7.0Hz. CHj). 3.40-3.48 (2H, m. CHj), 
5.69 (2H. s. CH2). 7.01 (1H. s. Ar-H), 7.09 (1H, d. J = 8.4Hz, Ar4i). 7.10 (2H, s. Ar-H), 7.37 (1H. d. J « 8.4Hz, 
Ar-H). 7.54 (1H, e. Ar4<). 8.12 (1H, s, indole-NH). 

30 8. 2-[S-(2-Nitroimidazol-1-ylmethyl)-1 H-lndol-3-yllethylamine. 

A solutton of the preceding imidazole (2.6g. 6.7ntmo!) in 90% HCO2H) (150ml) was sthed at room tem- 
perature fr)r 1 . 25h. The reaction was quenched by addition of MeOH and the solvents removed under vacuum. 
The crude product was purified by flash chromatography on silica-gel eluting with CH2Cl2^H/NH3 (30:8:1). 
35 The product (0.73g) was obtained as a yellow oil; ^H NMR (360MHz. d4-MeOH) 8 2.87-2.94 (4H. m, 2 of CHJ. 
5.71 (2H, s. CH2). 7.05 (1H. d. J = 8.4Hz. Ar-H). 7.11 (1H, s, Ar-H). 7.12 (1H. s, Ar-H), 7.35 (1H, d, J = 8.4Hz. 
Ar-H). 7.39 (1 H, s. Ar-H), 7.55 (1H, s, Ar4i). 

9. N.N-dlmethyl-2-[5-(2-nitroimidazol-1-ylmethyl)-1 H-indol-3^yqethylamine. 

40 

Prepared finom the preceding tryptamlne using the oondittons described fbr Example 3(Step 3); ^H NMR 
(250MHz, CDCI3) 6 2.33 (6H, s, N(Me)2), 2.62 (2H. t J = 7.4Hz. CH2). 2.92 (2H. t. J = 7.4Hz, CHj), 5.68 <2H. 
s, CH2). 7.00 (1H, d. J = 1.0Hz, Ar-H). 7.07 <1H. dd, J = 1.0 and 8.2Hz, Ar-H). 7.09<1H, d, J = 2.4Hz, Ar-H), 
7.10 (1H, d. J = 2.4Hz. Ar4H). 7.35 (1H, d, J = 8.2Hz. Ar-H), 7.53 <1H. s. Ar-H). 8.19 (1H. br s. indole-NH). 

49 

10. N,N-dlmethyl-2-|5-(2-aminoimidazoi-1ylniethyl)-1H-indd-3-yOethylarnine. Sesqutoxalate 

The title-compound was prepared firom the product of Step 9 using the conditions descrttied for Example 
5 (Step 2). The sesquioxalate salt was prepared, mp 211-212*»C (MeOH/EtjO); (Found: C, 54.46; H, 6.08; N, 
60 16.53. CieH2iN5.1.5(C2H2O4).0.06 (MeOH) requires C. 54.46; H, 5.81; N, 16.66%); ^H NMR (360MHz, Drf)) 5 
2.91 (6H. s, N(Me)2), 3.25 <2H. t J « 7.4Hz. CH2), 3.49 (2H, t J = 7.4Hz. CHj). 5.16 (2H, s. CHj). 6.77 (1H. d, 
J = 2.3Hz. Ar-H), 6.83 (1H, d, J = 2.3Hz, Ar-H), 7.19 (1H. dd, J = 1.5 and 8.5Hz, Ar4<), 7.39 (1H, s, Ar-H). 7.56 
(1H, d, J = 8.5Hz, Ar-H), 7.61 (1H. s. Ar-H). 
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EXAMPLE 39 

' ■ I 

N-Methyl-2>(S-(1 A4-tria2oH-ylmethyl)-1 H-indo>-3-yf]ethylamine. Oxalate. 

6 1 , N-Ben2yl-2IS-(1 ^,4-triazol-1-ylmethy|)-1 H-indd^S-yllethylamine , 

To a solution of 2-^1A4-tria2or.1.ylmethyl).1H-lndd-3-yOe*^ (1.5g. 6.2mmol) inftOH (30inl) 
was added freshly distilled t)enzaf dehyde (0.66g, 6.2inmol) and the solution stirred at room temperature for 21 h. 
NaBH4 (0^4g, 6.3mmo|) was added portionwise over 10 min, at room temperature* and the resulting mixture 

10 was stirred for 0.5h before the solvent was removed under vacuum. The resulting residue was taken up into 
water (10ml) and acidified with 1 N HCI (15ml). The mixture was then baslTied with 2N NaOH and extracted with 
EtOAc (4 x SOrril). The combined organic phases were washed with brine 430ml). dried and <x)noentrBted. 
Chroniatography of the residue on silica-gel eluting with CHaCla/MeOH (85:15) gave the title ^jroduct (1.38g, 
67%); 1 H NMR (360MHz, CDCI3) 6 2.94 (4H, s, 2 of CHj), 3.80 (2H. s. CH2). 5.38 t2H. s. CHj). 7.04 (1 H, d. J 

IS = 2Hz. Ar-H). 7.08 (1H. dd. J = 1.6 and 8.4Hz. Ar-H). 7.18-7.30 (i5H. m, Ar-H). 7.32 (1H, d, J = 8.4Hz, Ar-H). 
7.54 (1H, 8. Ar-H), 7.94 (1H, d. J = 2Hz. Ar4«), 8.17 (1H, br 8. Indde^^ 

2. N-Benzyl-f^methyl>245-(1A4-triazoi-1-ylmethyl)-1H-indol-»^ 

20 To a stirred solution of the preceding amine (1 .14g, 3.4mnK>l) In anhydrous DMF (45ml) was added K^COs 
(0.89g, 6.4mmot) and dimethyl sulphate (0.46g, 3.7mmol). The mixture was stirred at room temperature fbr3.5h 
before adding H2O (90ml) and extracting with EtOAc (2 x 100ml). The combined oiganic solutions were washed 
with brine (40ml), dried, and concentrated. The residue was chromatc^raphed on sillca-^el eluting vifittiCHfClr 
/MeOH (90:10) to give the desired product (0.69g); iH NMR (360MH2,CDa3) 5 2.34 (3H, s, CH^. 2.70^.76 

25 (2H, m, CH2). 2.94r3.00 (2H. m, CH2). 3.60 (2H. s, CH2), 5.38 (2H. s, CHj), 7.04 (1H. d. J =2Hz, Ar-H). 7.08 
(1H. dd, J = 2 and 8.4Hz. Ar-H). 7.20-7.36 (6H, m, Ar-H), 7.44 (1H. s, Ar-H), 7.94 (1H, s, Ar-H), 7.96 (1H, s, 
Ar-H), 8.18 (1H, brs, indole-NH). 

3, r^litettiyl-2-IS-<1,2,4-triazol-1-ytmetiiyl)-1H-indd-3-yl]etti^ QxalatB. 

30 

A solution of tiie preceding benzyiamine (0.69g. 2.0mmol) in ethanoi (100ml) and 2N Ha (2ml) was hyd- 
rogenated at 30 psi over 10% P6!C (0.6g) for4h. The catalyst was removed by ftltratton through hyflb. ttie sol- 
vent removed under vacuum, and tiie residue chromatographed on siltca-gel eluting wltiiCH2Cl2/EtOH/NH3<40: 
8:1) to give tiie titie -N-methylamine (0.34g, 68%). The oxalate salt was prepared and reaystalllsed from isop- 
a9 ropyl alcohol; mp 149-150*C; (Found: C, 55.42; H. 5.72; N. 19.«. C14H17N6.C2H2O4.O.I5 (IPA) requires C. 
55.72; H, 5.75; N, 19.76%); iH NMR (360MHz, D2O) 6 2.44 (3H. s, CHJ, 2.87-2.98 (4H, m. 2 ofCH^, 5.41 <2H. 
s, CH2). 7.05 (1H, s. Ar-H). 7.09 (1H. dd, J « 1.6 and 8.4Hz, Ar44). 7.31 (1H, d. J = 8.4Hz, Ar-H). 7S7 (IH^ s. 
Ar-H), 7.96 (1H. s, Ar+I). 7.99 (1H. s, Ar-H). 

40 EXAMPLE 40 

Tablet Preparation 

Tablets containing 1.0. ZO, 25.0. 26.0, 50.0 and 100.0mg. respectively of tiie following compounds are 
45 prepared 38 fllustrated below: 

N,N-dimetiiyl-2-^2-metiiyltetrazd-5-ylmetiiyl)-1H-lndd-3-yQettiylami^^ Oxalate. 

N,N-dimetiiyl-2-(5K1^,4-triazol-1-ylniett)yl)-1H-4ndoi-3-yl]^ 

N.N-dimetiiyl-2-^1 .2.3,4-tetrBZOi-1-ylmettiyl)-1 H-indol-3-yl]ettiylainine.^uocinate. 

N-Metiiyl-4-{5-lmrdazol-1-yl-1 H-lndol-3-yl]plperidine. Sesquioxalate. 
60 N-Mettiyl-3-[5-(1.2,3-triazol-1-yi)-1H-indd-3-yqpyin)lidine. Oxalate. 
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TABLE FOR DOSES CONTAINING FROM 
1-25MG OF THE ACTIVE COMPOUND 



Amount-mg 



Active Compound 
Microaystalline celltilose 







F1 









Magnesium stearate 



1.0 


2.0 


25.0 


49.25 


48.75 


37.25 


49.25 


48.75 


37.25 


0.50 


0.50 


0.50 



TABLE FOR DOSES CONTAINING FROM 

26-lOOMG OF THE ACTIVE COMPOUND 



Amount-mg 



Active Conq[x>und 
MicrocEystaUine cellulose 
Modified food com starch 



26.0 


50.0 


100.0 


52.0 


100.0 


200.0 


2.21 


4.25 


8.5 


0.39 


0.75 


1.5 



Magnesium stearate 

All of the active compound, cellulose, and a portion of the com starch are mixed and granulated to 10% 
com starch paste. The resulting granulation is sieved, dried and blended with the remainder<rf the com starch 
and the rragnesium stearate. The resulting granulatton is then compressed Into tablets containing 1.0mg, 
2.0mg. 25.0mg, 26.0mg, 50.0mg and lOOmg of the acthre ingredient per tablet 

Clalme 

1. A compound of fbnfnula I. or a salt or prodrug thereof 




E-F 



(I) 

wherein the broken circle represents two non^Jaoent double bonds in any position in the five^netered 
ring; 

36 



two, three or four of V, W, X, Y and Z represent nitrogen and the remainder represent carbon pro- 
vided that, when two of V, W, X, Y and 2 represent nitrogen and the remainder represent carbon, then 
the said nitrogen atoms are in non-adjacent positions within the five-metered ring; 

Ai represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluoromethyl, -OR\ 
-SR», -NR«Ry, -NR«CORy, -NRJCOjRy, -NR^SOjRy, or -NR^CTNFWy; 

A2 represents a non-bonded electron pair when four of V, W, X Y and 2 represent nitrogen and 
the other represents carbon; or, when two or three of V, W, X, Y and Z represent nitrogen and the remainder 
represent cart>on, represents hydrogen, hydrocarbon, a heterocyclic group, halc^en, ^no, trl^ 
luoromethyl, -0R\ -SR*. -NR'Ry, -NR'COff^. -NR'COaRy, -NR^SOjRy. or -NR>CTNR>f(y; 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atcmis; 

F represents a group of formula 




m 



U represents nitrogen or C-l^; 

B represents oxygen, sulphur <x N-R^; 

Ri represents -CHa-CHR^NR^R^ or a group of fbmnuia 




■ I 

y 



N-R 




0 r 




in which the broken line represents an optional chemical twnd; 

R2, R3, R6 R6 and R7 independently represent hydrogen or all^; 

R> and Rx independently represent hydrogen, hydrocart>on or a heterocyclic group, or Rx and Ry 
together represent a all^ene group; 

R2 represents hydrogen, hydrocarbon or a heterocyclic group; 
T represents oxygen, sulphur or a group of formula ^.G; and 
G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group. 

A compound as claimed in daim 1 represented by formula IIA, and ratts and prodrugs 



1/ 



V 



(CHj) 



11 




(HA) 

wfherein 

X^ represents nitrogen or A^2^; 

niszero, 1,2or3; 

represents oxygen, sulphur or N-R^*; 

A'^ and A^^ independently represent C^^ alkyi, alkenyl, Ca-e ail^nyl. C3.7<^oaIkyl, aryl, 
a>y<(Ci^alkyl, C8_7 heterocydoalkyi, heteroaryl or heteroaryl(Ci^kyl. any of whkii groups may be 
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optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ci_e alkoxy, all^thio or -NFM^y; 
R«, R^^ Rie and R^^ independently represent hydrogen or C^^ alkyt; and 
R'' and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or R« and Ry 

together represent a alkylene group. 

A compound as claimed in claim 1 represented by formula IIB, and salts and prodrugs thereof. 




(MB) 

wherein 

Yi represents nitrogen or A22-C; 
n is zero, 1,2 or 3; 

B2 represents o)^en, sulphur or N-R^s; 

A« and independently represent C,^ alkyl. aikenyl, alkynyl, C3-7 cydoalkyl, aryl, 
aryl(Ci^alkyl, C3.7 heterocydoalkyl, heteroaryl or heteroaryl(Ci^aM^, any of which groups may be 
opttonally substituted; or hydrogen, halogen, cyano. trifluoromethyl, C^^ alkoxy, C^^ alkytthto or -Ni^ 
R22. R23^ R24^ R26 and FP Independently represent hydrogen or alkyl; and 
Rx and Ry independently represent hydrogen, hydrocarbon or a heterocyclic group, or Rx and Ry 
together represent a C2-6 alkylene group. 

A compound as claimed in claim 1 represented by fonmula iiC, and salts and prodrugs thereof: 




(lie) 

wherein 

represents nitrogen or A^^^; 
represents nitrogen orCH; 
n is zero, 1,2 or 3; 

represents oxygen, siriphur or N-R^ 
A»i and A« independently represent C^^ alkyl, aikenyl, alkynyl, C^y cydoalkyl, aryl, 
aryt(Ci^)alkyl, C3.7 heterocydoalkyl, heteroaryl or heteroaryl(Ci^lkyi, any of which groups may be 
opttonaily substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ci-e alkoxy, C,^ alkylthk) or -NR«Rn 
R^^ represents -CH2.CHR^.NR»R57 or a group of formula 
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— ^H-«» or i 

R« R36, R38 and BP independently lepresent hydrogen orC,^ alkyl; and 

and Ry independently repnssent hydrogen, hydrocarbon or a heterocyclic group, or R'' and Rx 
together represent a alkylene group. 

A compound as dainied in da gn 1 rep resented by fonnuia IID, and satts and prodrugs thereof: 




(110) 

wherein 

represents nitrogen or C-A^; 
n is zero. 1,2 or 3; 

represents oxygen, sulphur or N-R^ 
A^i and A^ independently represent C,^ aikyi. Cm alkenyl, Cm all^, Csjt cydoalkyl, aryl, 
a»yl(Ci-6)alkyl, 03.7 heterocydoalkyl, heteroaryl or heteroaryl(Ci^kyl. any of which groups may be 
optionally substituted; or hydrogen, halogen, cyano, trifluoromethyl, Ct^ alkos^, Ci^ alkylthio or -NFM^y; 
R^r represents -CH2-CHR^.NR^7 or a group of form 



— ^~Jn-r" or __/^H.g4. : 

R^, R«, R^, R«, R48 and R*^ independently represent hydrogen or Cve alkyl; and 
R« and Ry independently represent hydrogen, hydrocarbon or a heterocyd ic group, or and Rr 
together represent a C^ alkylene group. 

A compound as claimed In daim 1 selected from: 
2-(5-(2-benzyltetrBzd-5-ylmethyl)-1 mndol^yl]ethylamine; 
245H1*ben2^tetrEed-5-ylmethyl)-1H«4ndol-3-yqeth)i^ 

N.N-din)ethyl-245HlHnethyltBtrazol-5-ybnethylH 
N,^Mtmethyl-245K2-4nethyltetrazol-5-^^ H-indot-S-yqethylamlne; 
N.rwimethyl-245K1 A4-tria20l-1-ylmethyl)-1 H-indol-3-yllethylamine; 
N,N-diniethyl-245-(tetrazd-2-ylm6thyi)-1H-indol-3^ 
N,N-dimethyl-2<{5KtetrBzd-1-ylmethyl)-1H-indol-3-yqethyte 
N,N-dlmethy|.245-(1-methyl-1 ^ .4-triazoI-5-ylmethyl)-1H-lndoW-ylJethylamine; 
N,N-dlmethyh2-^1^thyl-1 ^,44riazol-3-ylrnethyl)-1H-indol-3-yl]ethylarnine; 
N,N-dlmethyl^45-(1^3-trlazol-1-ylmethyl)-1H4ndol-3-yl]^ 
3K2-^inoethyl)-5-(1*methyttetr«eo}-'5-yl)benz^ 



EP 0 497 512 A2 



IS 



3- (2-amjnoethyl)-5-{2-me%ltetrazol-5-yl)ben2oIb]thiophene; 
3^2KN,NHlimethylamlno)ethylJ-6K2Hnethyltetra20|.5-^^ 
N.hl-diiiiethyW46-{2-methyllmida2ok1-ylmethyl)-1^ 
N.N-dimethyl-2-[5^imidazoI-1 -yImethylH H-indol-3-yllethylamine; 

6 N,N^lmethy|.2-C5-(2-methylBnida20l-1-yl)-1 H-indol-3-yl]6ttiylainine; 

N,fsMlmethyl-245-{2-^thyltetrazd-5-ylmet^ 
N,N<flmethyl-245K1-ethyltetrazol-5-yImethyl)-1H.lndd.^^ 
N,N^imethyl-2-{5-(1 ,2,4-tria2d-1-yl)-1HHiKiol-3-yl]ethylainlne; 
1 4iiethyl^I5^2Hnethylimlda2ol-1.yl)-1H4ndd.^^ 
10 1 ^ethyl-4.[5-(1 ^ ,4-tria20|.1 -ylmethyl).1 H-lndol.3.yl]plperidine; 

4- {&-(2*methylimidazol-1-yi)-1 H-indol-3-yl]piperidine; 
445-(1 A4-triazol.1irlmethyl>.1 H-indol-3-yqpiperidine; 
3-[6-{2-methylimlda2oH-yl)-1 H-lndol-3-yI]pyrrolldlne; 
l4nethy1-3-[5-(2Hnethylimida2ol-1-yl)-1H-indol-3-yllpy^ 
445-(imidazof-1-yl).1 KMndol-S^piperidine; 

4H[5-(1 ,2,3-triazol-1 -yl).1 H-indol-3-yOpiperidine; 

1 -inethyl-4-I5-(lmida20l-1-yl)-1 H-jndol-3-yl]piperidine; 

1 Hnethyl-4H[6K1 .23^Wa2ol-1-ylH H-lndok^ 

1-inethyl-3-[5-(1 ^,3-triazol-1-yl)-1H-indol-3-yl]pyrnrfidlne; 
20 1 HTiethyl-3-[5-(2Hrnethylimldazol-1-ylTO%l).1H-indd-3-yQ 

lHfnethyl^6Kimida2ol.1.yl)-1H.indol^yl]pyirolidlne; 

1 -methyl-3-[5-(1 ^^4-lrlazol-1-ylmefhyi)-1 H.|ndd-3-yl]pyrrolidliie; 

1 -inethyl-3-[5-(imidazol-1 -ylmethyl>-1 H-indol-3-yl]pynolldine; 

N,NKJimethyf-2-{5-(2-aminoimidazd-1-yi)-1HHndo^ 
25 N,N^lmethyl-2K5-(2-aminoimldazol-1-ylmetl^ H-indoi-3-yl]ettiylafnine; 

N-methy|.2-{5-(1 A4-tria2oH-ylmethyl)-1 H-indo|.3-yl]ethylamine; 

and salts and prodrugs thersof. 

7. A phamnaceutical composition comprising a compound as claimed in any one of the preceding daims in 
30 association with a pharmaceutically acceptable canler or exdptent 

a. A compound as daimed In any one of dafans 1 to 6 for use in therapy. 

9. The use of a compound as daimed in any one of daims 1 to 6 for the manufecture of a medicament far 
3S tfie treatment and/or prevention of dinical conditions for which a selective agonist of S-HTHike receptors 

is indicated. 

10. A process for the preparation of a compound as daimed in any one of daims 1 to 6 which comprises: 

(A) reacting a reactive derivative of a cart>oxylic acid of fonnula R^-COaH with a compound either of 
40 fonnuia III or of fbnmula IV. or a salt thereof: 

45 II ii 

(Ml) (IV) 

wherein one of R« R"> and Rc is a group of formula A\ another is a group of formula A^ and the third 
is a group of formula -E-F, as defined in daim 1; or 

(B) reacting a compound of formula XIV: 



so 



40 
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10 

(XIV) 

IS wherein A\ E and F are as defined in daim 1. Hal represents halogen, and two of V« W^, X« Y» and 

to one of which the group Hal is attached, represent cartwn and the remainder repiesent nitrogen; 
with a reagent which provides an anion -A^ where is as defined in daim 1 ; or 
(C) the cydoadditlon of an allcyne of formula F^C^R^ with an azide of fpnmula f^-Ns, wheie R«, 
and are as defined atxive; or 

20 (D) the cydoadditlon of a nitrOe of fbnnula NsC-R«* with an azide of fomiuia R^Ns, where one of R" and 

R« represents a group of fbmiuia A^ and the other is a group of fbnnula -E-F, as defined in daim 1 ; or 
(E) reacting a compound of formula R«-L with a tetrazde derivative of formula XV: 



25 




30 

(XV) 

S5 wherein one of R<' and R« represents a group of formula A^ and the other is a group of fonmuta <C-Fi as 

defined in claim 1 , and L represents a suital)le leaving group; in the presence of a base; or 
(F) the cydoaddition of a nitrile of fomiula tsM>E-F, in which E and F ars as defined in daim 1 , with 
sodium azide, fdlowed by acidification with a mineral add; or 
(6) reacting a compound of fbnnula XVI: 

40 



45 




(XVI) 



wherein V, W, X Y, Z, A\ A^ and E are as defined in daim 1 ; with a compound of fbnnula VII or a car- 
bonyl-protected fbnn thereof: 
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(VII) 

wherein R2 is as defined in daim 1 and R^^ corresponds to the group as defined in daim 1 or rep- 
resents a group of formula .CH2.CHR♦D^ in which R* Is as defined in daim 1 and represents a readily 
displaceable group; followed, whero required, by N-alicylation by standard methods to introduce the moi- 
ety R^ or 

(1^ cydlsing a compound of formula XXII: 



IS 



20 



25 




(XXi I) 



N-0 



30 



wherein V, W, X, Y, Z, A% A^, E and R^ are as defined in daim 1 , and represents a readDy displaceable 
group; followed, where required, by N-allcylation by standard methods to introduce the moiety R^ or 
(J) cydising a compound of fbnmula XXV: 



35 



40 




(XXV) 



wherein V, W, X, Y, 2, A\ A2, E and R2 are as defined in daim 1 , B» represents oxygen or sulphur, and 
45 R21 corresponds to the group R^ as defined in daim 1 or represents a precursor group thereto; followed, 

where required, by convereion of the group into the desired group R^; and 
(K) subsequently, where appropriate, converting a compound of formula I initially obtained into a further 
compound of fonmiia 1 iiy conventional methods. 

so Claims for the following Contracting States: E8, GR 

1 A process fior the preparation of a compound of fonmula I, or a salt or prodrug thereof: 
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(I) 

wherein the broken circle represents two non-adjacent double bonds in any position in the five-metered 
ring; 

t5 two, three or four of V, W, X, Y and Z represent nitrogen and the remainder repiesent carbon pro- 

vided that, when two of V, W, X, Y arid Z represent riitrogen and the remainder represent carbon, then 
the said nitrogen atoms are in non-adjacent posittons within the fiv^^ 

represents hydrogen, hydrocarbon, a heterocyclic group, halogen, cyano, trifluorom^hyl. -OR\ 
-SR«, -Nrwy. -NR«CORy. -rnKXyj^. -NRxSOSRy, or -NR%TNFM%y; 

20 A2 represents a non-bonded electron pair when four of V, W, X, Y and Z represent nitrogen and 

the other represents carbon; or. when two or three of V, W, X, Y and Z represent nitrogen and the remainder 
represent carbon, represents hydrogen, hydrocarbont a heterocyclic group, halogen, cyano, trif- 
luoromethyl, -OR« -SR", -NR><Ry, -NR»COI^, -HWXJRSf, -NRSOsI^, or 4«W:TNIWRy: 

E represents a bond or a straight or branched alkylene chain containing from 1 to 4 carbon atoms; 

25 F represents a group of fonmula 



30 




U represents nitrogen or C-R^; 
35 B represents oxygen, sulphur or H4^; 

Ri represents -CH2.CHR«.NRWt7 or a group of fbmuila 



40 




45 in which the broken line represents an optional chemwal bond; 

R2, i^, R4, R5 and R7 independently represent hydrogen or alkyi; 
R> and Ry Independently represent hydrogen, hydrocarbon or a hetero^ic group, or R^ and Ry 
together represent a all^ene group; 

R' represents hydrogen, hydrocarbon or a heterocydto group; 
^ T represents oxygen, sulphur or a group offonraila sN.G; and 

G represents hydrocarbon, a heterocyclic group or an electron-withdrawing group; which process 
comprises: 

(A) reacting a reactive derivative of a cart)oxylic acki of fonmula RMXiaH with a compound either of 
fonmula ill or of formula IV, or a sail thersof: 
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15 



20 



25 



40 



45 



(I II 

NHj R^^ ^NHR* 

(Ml) (iv) 

wherein one of R", R»> and R« is a group of fonnula A\ another is a group of fbnmula A* and the thiid 
is a group of fonnula -E-F. as defined above; or 
(B) reacting a compound of fonnula XIV: 



Jl 

Ha I'^y"~Z 




(XIV) 



wherein A^, E and F are as defined above* Hal represents halogen, and t¥vo of V«, W", X« Y« and Z« 
to one of which the group Hal Is attached, represent carbon and the remainder represent nitrogen; with 
30 a reagent whidi provides an anion "A^, where A^ is as defined above; or 

(C) the cydoaddition of an alkyne of fonnula R«-CbC-R» with an azide of fonmula R^Ns, where R« 
and R9 are as defined above; or 

(D) the cydoaddition of a nitrlle of formula NsC-R<* with an azide of formula R^-Na, where one of R«« and 
R« represents a group of fonnula A^ and the other is a group of fonnula -E-F, as defined above; or 

as (E) reacting a oonrtpound of fonnula RM. with a telrezole derivative of Ibmiula XV: 



H 




(XV) 



wherein one of R<> and R* represents a group of fonnula A^ and the other is a group of formula -E-F, as 
defined above, and L represents a suitable leaving group; in the presence of a base; or 
50 (F) the cydoaddition of a nitnle of fonnula NsC-E-F, in which E and F are as defined above, with sodium 

azide, fdlowed by addrication with a mineral add; or 
(G) reacting a compound of formula XVI: 



55 
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(XVI) 

wherein V, W. X Y, Z, A^ and E aie as defined above; with a compound offtmnula VII or a car- 
bbnyl-protected fonn thereof 



0 




(VII) 

wherein R2 is as defined above and ^ comsponds to the group IV as defined atKvve or represents a 
group of formula -CH2.CHR^^ in which 1^ is as defined atxyve and represents a readily displaceable 
group; followed, where required, by N-allcylatlon by standard methods to introduce the moiety or 
(H) cydtsing a compound of fbrimila XXII: 




(XXII) 

wherein V, W, X, Y, Z, A\ A?, E and R^ are as defined above, and represents a readily displaceable 
group; followed, where required, by N-allcyiation by standard methods to introduce the moiety R^ or 
(J) cydlsing a conripound of formula XXV: 




(XXV) 



wherein V, W, X, Y,2, A\ € and R^ are as defined above, represents oxygen or sulphur, and 
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corresponds to the group as defined above or represents a precursor group thereto; follovved. 
where required, by conversion of the group R« into the desired group R^; and 
(K) subsequently, where appropriate, converting a compound of foimula I intttally obtained into a further 
compound of formula I by conventional methods. 

2. A process as claimed in daim 1 for the preparation of a compound represented by fomiula IIA, and salts 
and prodrugs thereof: 




(IIA) 

wherein 

XI represents nitrogen or A^^^;; 

n is zero. 1,2 or 3; 

represents oxygen, sulphur or N-Ri^ 

A" and A« independently represent C,^ alkyi, C« alkenyi. Cm alkynyl. C^r cydoalkyl, aryl, 
afyKCi^)alkyI. 0^7 heterocydoalkyl, heteroaryl or hetBroaryl(Ci^alkyl. any of which groups may be 
optionally substituted: or hydrogen, halogen, cyano, trifluoromethyi, alkoxy. Ct-e eikylthio or 4sim%y; 

R^2, R^*, R^, R« and R" independently represent hydrogen or alkyI; and 

R« and Rv independently represent hydrogen. hydrocart)on or a heterocydte group, or R« and Ry 
together represent a C^s alkyfene group. 

3. A process as claimed in daim 1 for the preparation of a compound represented by formula ilB, and salts 
and prodrugs thereof. 




(NB) 

wherein 

represents nitrogen or A^^^; 
niszero. 1,2or3; 
B2 represents oxygen, sulphur or N-R^ 

A» and A« independently represent C,^ alkyI, Ca^ alkenyi. Cj^ alkynyl, C^j cydoalkyl, aryl. 
aiyi(Ci^allq^, C3.7 heterocydoallqd. heteroaryl or heten>aryl(Ci^M, any of whteh groups may be 
opttonally substituted; or hydrogen, halogen, cyano, trifluoromethyi, C^e alkoxy. C^^ alkylthto or -NR«Ry; 

R22, R23, R24^ RJB and independently represent hydrogen or alkyi; and 

and Ry independently represent hydrogen, hydrocarbon or a hetero^te group, or R« and Ry 
together represent a aikylene group. 

4. A process as daimed in daim 1 for the preparation of a compound represented by fonroila IIC. and salts 
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(lie) 

wherein 

represents nitrogen or A^^^; 
Z'l represents nitrogen or CH; 
niszero, 1,2or3; 

represents oxygen, sulphur or N-R^; 
A31 and independently represent atlcyi. allcenyl, ail^nyl, C^j cydoalkyl, aryi, aryi 
(Ci_6) aikyi, C3.7 heterocycloalkyi, heterearyl or heteroaryl (Ct^ allcyl, any of which groups may t>e 
optbnally substituted; or hydrogen, halogen, cyano, trifluoromethyl.Cv^ alkoxy, C^e alMthio or 4MR(Ry: 
R^i represents -CH2.CHR^.NR3^7 or a group of formuta 




R« Rw R35^ R38 and BP independently represent hydrogen or C^e and 
Rx and Rv independently represent hydrogen, hydrocarbon or a heteio^ic group, or Rx and Ry 
together represent a alkylene group. 

A process as claimed in dalm 1 for the preparation of a compound represented by formula 110, and salts 
and prodrugs thereof: 




(110) 

wherein 

represents nitrogen or C-A^; 
niszero, 1,2or3; 

represents oxygen, sulphur or N-R*^ 
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and independently represent C,^ alkyl. alkenyl, aJlynyl. cydoalkyl. aiyl, 
a»yl(Ci-«)alkyl. C3.7 heterocydoalkyt, heteroaryl or heteioaryl(Ci^allcyl. any of wliich groups may be 
optionally substituted; or hydrogen, halogen, cyano. trifluoromethyl. Ci-e alkoxy, C,^ alMthio or -NR«Ry; 
R^i represents -CH2.CHR**.NR«R*7 or a group of formula 



R«, R^, R«, R46 and R*^ Independently represent hydrogen or alkyl; and 
R« and Ry independently represent hydrogen, hydrocarbon or a heterocyd ic group, or R* and Ry 
together represent a Ca^ all^ene group. 

A process as claimed In claim 1 for the preparatton of a compound selected front 
245-(2-benzyltetra20l-6.ylmethyl)-1 H-indol-3-yf]ethyianyne; 

2- [6-{1-benzyItetrazol-5-ylmethyf)-1H-indol^yl]ethylamlne; 
N,N-dimethyl-245-(1.methyltetra2ol-5^lmethyl)-1H-lndo^^ 
N.N-dimethy|.2^5K2-methyltetra20l-6-ylmethyl)-1 H-indok3-yl]ethyiamine; 
N.N-dlmethy|.2-{6K1 .2,4-tria2ol-1-ylmethyl)-1H-indol-3-yl]ethylamine; 
N,N-dlmethyl-2-I5-(tetrazol-2-ylmethyl).1H-indol-3-yl]ethylamine; 
N.N-dimethyl-2^6-(tetrazd-1.ylmethyl)-1H-jndd-3^thyla 
N,N-dimethyl-246-(1-methyl-1,2,4-triard.5-ylmethyl)-1H.|ndol-3-^^ 
N.N^imethyl-2-C5-{1-methy|.1 ,2.4-tria2ol.3-ylmethyl)-1 H-lndol-3-yl]ethylamine; 
N,N-dimethyl-2^5K1,2,3-tria2d-1-yhffiethyl)-imndol-3-y!leth 
3K2-«minoethyl)-6-(lHnethyltBti«a>l-6-yl)ben2o[b]^ 

3- <2.aminoethyl).5-(2-methyltetra2ok5-yl)ben2o[b]thlophene; 

H2-(N,N-dimethylamino)ethylh6-(2-methyltetra20l-5-yl)ben20Iblthbphene; 
N,N-dimethyl-2-(5-(2-methylimldazoM-ylmethyl)-1 H-indol-3-yl]ethylamine; 
N.N-dimethyl-2-[5-(imidazol-1 -ylmethyf)-1 H-lndol-3-ylJethylamine; 
N.N-dimethyl-2-[5-{2-methylimida2oH-yl)-1 H-indol-3-yl]ethylamine; 
N,N-dimethyl-2-{5-(2*ethyltetrazol-5-ytniethyl)-1 H-indol-3-yqethylamine; 
N,hMimethyl-2-[5-(1-ethyltetrazol-5-ylmethyl)-1 H-indol-3-yllethylamine; 
N,KKlimethyl-2H[5-(1,2.4-triazd-1-yl).1H-indd-3-yOethylamine; 
1-methyl-4^6K2Hnethylimktaaol-1-yl)-1H.lndol-3-yl]pl^^ 
l-methyM-^1 .2.4-tria2ol-1-ylmethyl)-1H.|ndor-3-ytlplperidine; 

4- [5-(2-methylimldazoH.yI).1H-lndol-3-yl]plperidlne; 
4-{5-(1 ,2.4-tiia2o|.1 -ylmethyl)-! H-indol-3-yt]plperidine; 

3- {5-(2-methyltmklazol-1-yl)-1 H-indol-3-yqpynolidine; 

lHfnethy!.3^5-(2-methylimida2ol-1-yl)-1H-indol-3-yl]pyrrolidine; 

4- [6-(imidazol-1 -yl)-1 H-indol-3-ylJplperidine; 

4^5-(1A3-triazol.1^1H^ndol^yl]piperldine; 
1-methyl^5-{imkiazoH-yl).1 H-lndol-3-yI]piperidine; 
1^ethyl-H5-(1 •23-tria2oH.yl)-1 H-lndol^yl]piperkline; 
1^methy|.3^5-{1 ^ ,3-tria20l.1.yl)-1 H-jndol^yl]pynrolkline; 
lHnethyl-3^5K2-*nethyllmlda20l-1-ylmethyl)-imndol-3.yQpy^ 
1-methyl-345-(imkla20H-yl)-1 H-lndol-3-yt]pynrolidine; 
1 -methy|.3-I5-(1 ,2,4-tria20|.1.ytmethyl)-1 H-indol-3-yt]pym>lidine: 
lHnethyl-H6-(hnUaa»l-1^methyl)-1H-lndol-3-yl]pynoIW^ 
N,N^lmethy|.2-{5-(2-aminoimida20|.1 -yl)-1 H-indol-S-ylJethylamine; 
N,N-dimethyl-2-[5-(2-aminoimida2ol-1 .ylmethyl).1 H-indol-3-yi]ethylamtne; 
N-methyi-2-[5K1 .2,4-triazol-1-ylmethyl)-1 H-indol-S-ytjethylamine; 
and salts and prodrugs thereof. 

A process for the preparation of a pharmaoeutk»i composition whbhoomprises mbdng a compound pre|>- 
ared as described in any one of tfie preceding claims with a pharmaceutically acceptable carrier or exci- 
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peent 

The use of a compound prepared as described in any one of daims 1 to 6 for the manufacture of a medi- 
cannent for the treatment and/or prevention of dinical conditions for which a selective ^onist of 5-HTi-lll(e 
receptors is buflcated. 
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claims searched incompletely: 1-10 



Lack of conciseness 



The definition of the following substituent(s) is top 
general and/or encompasses too braod a range of totally 
different chemical groups, only partly supported 
by examples given in the descriptive part of the 
application: 

V,W,X,Y,Z,E,F,U,B,A1,A2,T 

The number of theoretically conceivable compounds 
resulting from the combination of all claimed substituents 
of above list precludes a comprehensive search. 
Cuided by the spirit of the application and the 
inventive concept as disclosed in the descriptive part 
of the present application the search has been limited 
to the following case(s) : 

B = N,0>S 

u = c 

the five membered ring (VWXYZV) not being substituted 
by groups like OH, NH, NH2 and SH which give rise to 
tautomeric bonds (like imidazolines). 

The following formulation is not admissible : 

"G represents hydrocarbon, a heterocyclic group or 
an electron-withdrawing group" 

(Cf. Arts. 83,84 EPC, Rule 45 EFC, Guidelines Exam. 
Parte, Chapt. Ill, 3.6, 3.7) 
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